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The  Delmarva  River  Basins  Cooperative  Survey  involves  the  participa- 
tion of  Federal  and  State  agencies  in  a  coordinated  study  of  water  and 
related  land  resource  problems  on  the  Delmarva  Peninsula.    The  Economics, 
Statistics, and  Cooperatives  Service  (ESCS),  as  a  participating  agency  of 
the  United  States  Department  of  Agriculture,  has  been  assigned  to  conduct 
economic  analyses  in  support  of  the  objectives  of  the  survey  and  to  collect 
and  tabulate  secondary  data  pertaining  to  the  Peninsula's  population, 
economy,  and  use  of  land  and  water  resources.    This  appendix  is  intended 
for  distribution  to  participating  Federal  and  State  agencies  to  provide 
a  common  reference  for  social  and  economic  data  collected  in  the  initial 
and  succeeding  phases  of  the  survey.    Included  are  a  brief  history  of  the 
Peninsula  and  descriptions  of  the  Peninsula's  population,  general  economy, 
agriculture,  land  use,  and  water  use  along  with  supporting  data  descriptive 
of  current  conditions  and  recent  trends.    Additional  appendices  present 
the  results  of  detailed  analyses  of  economic  conditions  on  the  Peninsula 
today  and  of  conditions  expected  to  prevail  in  the  future. 
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SOCIO-ECONOMIC  BASE  REPORT: 
DELMARVA  RIVER  BASINS  COOPERATIVE  SURVEY 

by 

Kenneth  S.  Krupa* 
James  E.  Horsfield* 

INTRODUCTION 

This  socio-economic  base  report  contains  historical  data  for  the  use  of 
participants  in  the  Delmarva  River  Basins  Cooperative  Survey.    The  agencies 
of  the  United  States  Department  of  Agriculture  (USDA)  assisting  in  this 
survey  are  the  Economics,  Statistics,  and  Cooperatives  Service  (ESCS),  Soil 
Conservation  Service,  and  the  Forest  Service.    These  agencies  are  participat- 
ing in  the  survey  at  the  requests  of  the  states  of  Delaware,  Maryland  and 
Virginia.    The  purpose  of  this  report  is  to  provide  a  general  overview  of 
the  social,  political,  and  economic  conditions  existing  within  the  survey 
area  and  to  serve  as  a  basic  point  of  reference  for  a  series  of  more 
specialized  reports. 

The  objective  of  the  entire  series  of  reports  --  inventorying  existing 
resources,  documenting  past  economic  trends,  and  presenting  future  projec- 
tions --  is  to  provide  detailed  information  to  aid  policy  makers  in  planning 
for  the  orderly  development,  utilization,  management,  and  conservation  of 
water  and  related  land  resources  within  the  survey  area.    These  reports  pro- 
vide a  base  upon  which  to  formulate  a  plan  of  action  to  promote  economic 
growth,  control  development,  and  provide  for  environmental  enhancement  in 
the  Peninsula  area. 

*Economists,  USDA,  ESCS,  Natural  Resource  Economics  Division,  Broomall  , 
PA. 
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This  particular  report  contains  a  history  of  the  socio-economic  develop- 
ment of  the  Peninsula  and  a  summary  analysis  of  the  region's  population, 
economy,  and  agriculture.    Additional  sections  discuss  current  land  and 
water  uses.    Principal  sources  of  data  for  the  report  were  the  Census  of 
Population,  Census  of  Agriculture,  Census  of  Manufacturing,  state  agency 
reports,  and  previous  studies  of  the  region.    Additional  data  was  provided 
by  the  Bureau  of  Economic  Analysis,  United  States  Department  of  Commerce. 
Geography  and  Climate 

Figure  A  is  a  map  of  the  Delmarva  River  Basin  survey  area.    Since  the 
northern  boundary  of  this  area  is  located  at  the  Chesapeake  and  Delaware 
Canal,  portions  of  Cecil  County,  Maryland  and  New  Castle  County,  Delaware, 
are  included  in  the  survey  area.-^    In  addition,  the  survey  area  encompasses 
two  counties  in  Delaware  (Kent  and  Sussex)  eight  counties  in  Maryland  (Kent, 
Queen  Annes,  Talbot,  Caroline,  Dorchester,  Wicomico,  Somerset,  and  Worcester) 
and  two  counties  in  Virginia  (Accomack  and  Northampton). 

The  Delmarva  Peninsula  is  approximately  174  miles  from  north  to  south 
and  at  the  widest  point  is  74  miles  from  east  to  west.    The  region,  encompass- 
ing a  7,500  square  mile  area,  contains  approximately  3,565,000  acres  of  land 
and  1,282,000  acreas  of  various  types  of  water. 

Topographically,  the  Delmarva  Peninsula  is  relatively  flat  -  especially 
along  the  coast  and  nearshore  -  with  gently  rolling  hills  located  in  some 
inland  areas.   Surface  elevations  range  from  zero  to  310  feet  above  sea  level. 
However,  the  vast  majority  of  land  area  is  less  than  80  feet  above  sea  level. 

]_/    Census  data  in  this  report  includes  totals  from  Cecil  County,  Maryland, 
and  New  Castle  County,  Delaware.    Data  provided  by  the  Bureau  of  Economic 
Analysis,  however,  is  for  the  twelve-county  area  excluding  Cecil  and  New 
Castle  counties. 
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PENNSYLVANIA 


From  a  geological  perspective,  the  area  of  the  Peninsula  south  of  the 
Chesapeake  and  Delaware  Canal  is  located  entirely  within  the  Coastal  Plain. 
The  soil  structure  of  the  Coastal  Plain  contains  sedimentary  layers  of  sand, 
silt,  gravel,  and  clay  resting  on  a  base  of  hard  crystalline  rock.  Surface 
soils  -  which  span  the  range  from  sandy  to  clayish  -  tend  to  be  slightly 
acidic  in  nature. 

The  Delmarva  Peninsula  is  located  on  the  mid-Atlantic  seaboard  of  the 
Eastern  United  States  between  37  and  40  degrees  north  latitude.    The  region 
has  a  basically  temperate  climate  with  four  well  defined  seasons.  Weather 
systems  generally  approach  from  the  west  as  in  most  areas  of  the  continental 
United  States . 

The  climate  is  relatively  moderate  with  plenty  of  sunshine,  abundant 
precipitation,  and  a  long  growing  season.    Proximity  to  the  Chesapeake  Bay 
and  the  Atlantic  Ocean,  to  a  lesser  extent,  has  a  modifying  influence  on  the 
climate.    Average  yearly  temperatures  range  from  54°  to  59°  F.    January  has 
traditionally  been  the  coldest  month  with  average  minimum  daily  temperatures 
ranging  between  27°  and  29°.    July  is  usually  the  warmest  month  with  average 
maximum  daily  temperatures  between  86°  and  88°. 

In  the  extreme  northern  section  of  the  Peninsula  the  frost  free  period 
normally  extends  from  late  April  to  early  October.    This  period  between 
the  last  32°F  temperature  in  the  Spring  and  the  Fall,  the  growing  season, 
generally  averages  181  days.    On  the  southern  tip  of  the  Peninsula  the  frost 
free  dates  normally  extend  from  late  March  through  mid-November  with  the 
growing  season  generally  averaging  203  days. 

Precipitation  usually  ranges  from  40  to  46  inches  per  year  including 
10  to  13  inches  of  snow.    However,  the  atmosphere  reclaims  through  evaporation 
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from  land,  water,  and  plant  sources  sixty  percent  (or  26  inches)  of  the 
annual  precipitation  total.    The  amount  and  frequency  of  precipitation  have 
created  some  agricultural  water  distribution  problems  within  the  Peninsula. 
Many  low  lying  fields  are  in  need  of  drainage  to  improve  crop  yields.  For 
sandy  soil  during  dry  periods  irrigation  is  sometimes  necessary  to  supply 
moisture  to  crops  at  critical  stages  of  development. 

General  Description 

The  level  to  gently  rolling  coastal  plains  of  the  Delmarva  Peninsula 
are  deeply  incised  by  streams  and  tidal  estuaries.    The  Peninsula  is  almost 
entirely  surrounded  by  tidewater  and  the  shoreline  is  irregular  with  numerous 
bays  and  inlets.    The  three  bodies  of  water  surrounding  the  Peninsula  are: 
the  Chesapeake  Bay  to  the  west,  Delaware  Bay  to  the  east,  and  the  Atlantic 
Ocean  to  the  east-southeast. 

Dividing  the  narrow  northern  end  of  the  Peninsula  is  the  Chesapeake 
and  Delaware  Canal.    The  eastern  portion  of  the  canal  is  located  in  the 
State  of  Delaware  and  the  western  portion  lies  in  the  State  of  Maryland. 
The  canal  connects  the  Chesapeake  Bay  and  the  Delaware  River  and  is  a  de- 
marcation line  between  the  Boston-Washington  megalopolis  and  the  rural 
environment  of  the  Peninsula. 

To  the  north  are  the  cities  of  Wilmington  and  Philadelphia  while  to 
the  south  small  towns,  farmland,  and  woodland  predominate.    For  generations 
the  mainstreams  of  industry  and  commerce  have  tended  to  bypass  the  Delmarva 
area  in  favor  of  such  nearby  "mainland"  centers  as  Philadelphia,  Wilmington, 
and  Baltimore.    Consequently,  the  Delmarva  Peninsula  has  remained  an 
exclusively  rural  and  small  town  region  although  the  agricultural,  industrial, 
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and  seafood  products  of  the  area  are  largely  oriented  towards  nearby  urban 
markets . 

Within  the  Peninsula  there  is  a  northern  (upper)  and  southern  (lower) 
area.    The  land  in  the  lower  portion  is  flatter  than  that  in  the  upper 
portion.    While  both  sections  are  dependent  upon  farming,  fishing,  and  small 
to  medium  scale  manufacturing,  the  lower  sector  is  more  highly  urbanized, 
has  more  truck  farming,  and  does  a*  considerably  greater  amount  of  food  pro- 
cessing . 

The  word  "Delrnarva"  is  a  derivation  of  names  of  three  states  —  Del  aware . 
Maryland,  and  Vi rgi nia--that  share  jurisdiction  over  the  Peninsula.  The 
Delrnarva  Peninsula  is  unique  in  two  respects.    First,  it  is  the  only  penin- 
sula in  the  United  States  divided  among  three  states.    Second,  the  official 
state  boundaries  within  the  Peninsula  are  artificial,  as  opposed  to  being 
natural  barriers  —  such  as  mountains,  rivers,  or  other  bodies  of  water.  The 
reason  for  the  unique  political  subdivision  of  the  area  can  only  be  explained 
by  reviewing  the  history  of  the  Delrnarva  Peninsula  — frequent  site  of 
territorial  disputes  between  sovereign  states  seeking  control  over  the  vast 
and  varied  resources  of  the  area. 
Hi  story 

The  Algonquian  Indians  were  the  first  inhabitants  of  the  Chesapeake  Bay 
region.    Much  of  the  area  still  bears  the  Indian  names  of  Assateague,  Sinepux- 
ent,  and  Chi ncoteague .    Even  the  name  "Chesapeake"  is  thought  to  be  a  deriva- 
tion of  the  Indian  word  K' Che-si piah  meaning  country  on  a  great  river. 

The  first  documented  European  contact  occurred  in  1603  when  an 
expeditionary  force  under  the  direction  of  Captain  John  Smith  explored  m'jch 
of  the  Chesapeake  3ay  area.    Less  than  a  decade  later  settlers  from  the 
Virginia  Colony  began  populating  the  southern  tip  of  the  Peninsula.  While 
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the  English  were  exploring  and  settling  the  southern  portion  of  the  Peninsula 
the  Swedes  were  exploring  and  establishing  settlements  in  the  northern  part. 
The  major  Swedish  enclave  was  located  on  the  site  of  the  present-day  city  of 
Wilmington,  Delaware.-7' 

Other  Europeans  were  eager  to  explore  and  colonize  the  rich  new  world. 
Numerous  skirmishes  and  battles  were  waged  for  control  of  land  and  colonies. 
The  Dutch,  anxious  to  extend  their,  infl uence  from  New  Amsterdam  (New  York), 
fought  and  defeated  the  Swedes  in  Delaware.    The  Dutch  leader,  Governor 
Peter  Stuyvesant,  renamed  the  area  New  Amstel .    The  Dutch  were  industrious 
in  their  agricultural  pursuits;  made  numerous  internal  improvements  including 
the  digging  of  canals  and  the  diking  of  marshes;  and  developed  the  settlement 
of  New  Amstel  into  a  prosperous  marketing  center.    Dutch  influence  lasted 
about  nine  years.    In  1664,  King  Charles  II  of  England  suggested  that  his 
brother  -  James,  Duke  of  York  -  organize  a  military  expedition  to  wage  war 
against  the  Dutch  colonies.     In  1665  both  New  Amsterdam  and  New  Amstel  were 
captured,  placed  under  the  administrative  supervision  of  the  Duke  of  York, 
and  renamed  New  York  and  New  Castle. 

Sections  of  Delaware  were  long  regarded  as  part  of  Maryland  by  the  House 
of  Calvert  -  colonial  rulers  of  the  Free  state.     In  a  bold  attempt  to  strength 
the  Calvert  claim,  the  Provincial  Council  in  1669  directed  that  two  additional 
counties  -  with  allegiance  to  Maryland  -  be  created  in  the  Delaware  territory. 
A  bitter  dispute  ensued  between  the  Calverts  and  James,  Duke  of  York. 

In  1  672,  the  controversy  was  presented  before  the  Privy  Council  of  London. 

T_/    Historical  facts  and  dates  were  derived  from  Community  Economic 
I nventori  es ,  Maryland  Department  of  Economic  Development  and  Economic  Data 
Summary ,  Division  of  State  Planning  and  Community  Affairs  (Accomack  and 
Northampton  counties,  Virginia). 


for  adjudication,  the  matter  taken  under  consideration,  and  deliberated  upon 
for  over  thirteen  years.    During  the  course  of  the  deliberation,  James,  Duke 
of  York,  ascended  the  throne  of  England  as  King  James  II.     In  1682,  King 
James  II  ceded  the  land  in  controversy,  the  three  counties  of  Delaware,  to 
William  Penn  -  Founder  of  Pennsylvania.    No  doubt  influenced  by  the  fact  that 
one  of  the  litigants  was  the  reigning  monarch  of  England,  the  Council  handed 
down  a  ruling  in  1685  to  the  effect  that  the  disputed  territory  belonged  to 

* 

the  Crown  and  not  to  Maryland. 

In  1704,  William  Penn  permitted  the  three  counties  of  Delaware  to  form 
a  separate  colonial  government.    Under  terms  of  the  agreement,  Delaware 
residents  were  granted  the  right  to  establish  entirely  free  and  separate 
Legislative  and  Judicial  branches  of  government.    However,  Executive  power 
was  to  be  retained  by  Pennsylvania  authorities.    For  over  seven  decades  - 
until  1776  -  the  Governor  of  Pennsylvania  remained  the  chief  Executive  office* 
of  the  colony  of  Delaware. 

Territorial  disputes,  especially  between  Penn  and  Calvert  descendants, 
continued  in  the  area  until  1768  when  a  five  year  survey  of  the  boundaries 
by  two  English  mathematicians,  Charles  Mason  and  Jeremiah  Dixon,  was  com- 
pleted.   The  survey,  settling  all  disputes,  established  the  boundary  liner 
between  Maryland,  Pennsylvania,  and  Delaware.    Later,  during  the  Civil  War, 
the'Mason-Dixon  Line  was  to  become  the  symbolic  dividing  line  between  the 
North  and  the  South. 

Toward  the  latter  part  of  the  Eighteenth  Century  the  town  of  Wilmington 
became  sufficiently  populated  to  warrant  the  building  of  a  town  hall  ^nd 
the  chartering  of  a  bank.    During  this  period,  the  states  of  Maryland  and 
Delaware  approved  construction  of  the  Chesapeake  and  Delaware  Canal.  Offi- 
cially opened  in  1829,  the  Canal  provided  a  shipping  route  from  Philadelphia 
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and  Wilmington  to  Baltimore,  Virginia,  and  the  rest  of  the  Chesapeake  Bay. 
While  the  section  north  of  the  Chesapeake  and  Delaware  Canal  gradually  became 
part  of  a  large  urban  complex,  the  area  south  of  the  Canal  remained  primarily 
rural  and  agricultural.    Geographically,  the  rural,  agricultural  section  of 
the  Peninsula  was  separated  by  water  from  the  northern,  urban  section  and 
bypassed  when  the  great  westward  flow  of  immigration  occurred  during  the 
1800' s.    For  three  hundred  years  the  Peninsula  was  relatively  isolated. 
Access  from  the  mainland  and  from  the  large  population  centers  was  by  ferry 
or  by  secondary  roads  from  the  North.    Construction  of  the  Bay  Bridge  connect- 
ing Annapolis  with  Queen  Anne 1 s  County ,  Maryland,  in  1  952  (and  a  parallel 
span  completed  in  1972)  provided  a  major  east-west  link  between  the  Baltimore  - 
Washington  urban  complex  and  the  Delmarva  Peninsula.     In  1964  construction 
was  completed  on  the  Chesapeake  Bay  Bridge  -  Tunnel,  a  major  north-south 
artery  connecting  the  Norfolk  -  Portsmouth  metropolitan  area  with  Northampton 
County,  Virginia  on  the  southern  tip  of  the  Peninsula.    The  bridge  -  tunnel, 
which  transverses  the  Chesapeake  Bay  for  twenty-one  miles,  is  the  longest 
bridge- tunnel  in  the  world. 
Chesapeake  Bay-^ 

Chesapeake  Bay  is  the  largest  estuary  on  the  Atlantic  Coast  of  the  United 
States  and  including  its  tributaries  is  one  of  the  largest  estuarine  systems 
on  earth.    The  bay  runs  in  a  north-south  direction  for  two  hundred  miles  and 
is  roughly  parallel  to  the  Atlantic  Coast.    At  the  southern  extreme  ic  is 
freely  connected  with  the  Atlantic  Ocean.    The  width  of  the  bay  varies  from 

1/    This  section  is  a  summary  of  the  description  and  the  problems  of  the 
Chesapeake  Bay. 

Sources:    The  Chesapeake  Bay  Plan  of  Study  (Volume  I,  pages  7-10,  June  of 
1970)  and  Chesapeake  Bay  Future  Conditions  Report  (Volume  I,  Summary,  August 
of  1  977  ). 


9 


four  miles  wide  at  Annapolis  to  thirty  miles  wide  at  the  mouth  of  the  Potomac 
River.    The  depth  averages  twenty-one  feet  but  there  are  deep  holes  which 
occur  as  long  narrow  troughs.    These  troughs  are  thought  to  be  remnants  of 
the  Ancient  Susquehanna  River  Valley  which  have  not  been  filled  by  post- 
Pleistocene  sediments. 

Chesapeake  Bay  is  entirely  within  the  Atlantic  Coastal  Plain.  The 
coastal  plain  is  underlain  by  a  thick,  wedge-shaped  series  of  sedimentary 
formation  which  strikes  northeast  and  dips  gently  toward  the  southeast. 

The  mean  tidal  fluctuation  of  the  bay  is  small,  generally  between  one 
and  two  feet.    Saline  water  intrusion  is  highest  along  the  eastern  shore  due 
to  the  influence  of  the  Atlantic  Ocean.    Salinities  range  from  35  parts  per 
thousand  inside  the  mouth  of  the  bay  to  near  zero  at  the  northern  end  of  the 
bay  and  at  the  heads  of  embayments  tributary  to  the  bay.    Salinity  variations, 
spatial  and  temporal,  are  the  most  significant  physical  charateristics  influ- 
encing the  circulation  patterns  of  the  estuary. 

Average  maximum  tidal  currents  range  from  .05  to  over  three  knots.  The 
tidal  currents  supply  the  means  for  the  mixing  of  ocean  and  fresh  water.  Non- 
tidal  circulation  in  the  smaller  tributaries  of  the  bay  is  controlled  by  the 
temporary  variations  of  salinity  in  the  bay.    Salinity  decreases  in  the  bay 
during  winter  and  early  spring.    Salinity  in  the  smaller  tributaries  is 
greater  than  in  the  bay  during  this  period.    Because  of  the  significant 
salinity  difference,  surface  water  from  the  bay  flows  into  the  tributaries, 
while  bottom  water  from  the  tributaries  flows  into  the  bay.    As  bay  salinity 
becomes  greater  through  summer  and  early  fall,  bay  waters  flow  into  the  bottom 
of  the  tributaries,  while  tributary  surface  waters  flow  into  the  bay. 

The  physical  and  chemical  dynamics  of  the  estuary  make  it  a  biologically 
unique  environment.    Salinity  variations  within  the  Chesapeake  Bay  have 
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all  owed  colonization  by  aquatic  organisms  of  both  fresh  and  salt  water 
origins.    Fresh  water  biota  remain  in  the  fresh  or  slightly  brackish  water 
portions.    Many  marine  animals  return  to  fresh  water  to  reproduce.    With  the 
aid  of  estuarine  currents,  the  eggs  and  larval  forms  of  some  species  are 
transported  to  less  saline  water  to  hatch  or  develop. 

Chesapeake  Bay,  because  of  its  great  length  of  shoreline  and  its  exten- 
sive shallows,  weed  beds,  and  marshes,  protects  as  well  as  nourishes  larval 
and  juvenile  animal  forms  from  immediate  predation  and  wave  action.  The 
marshes  of  the  bay  generate  organic  debris  and  animal  nutrients,  constituting 
a  significant  factor  in  the  overall  estuarine  productivity. 

Chesapeake  Bay  produces  large  crops  of  estuarine  species.    The  most 
important  economically  are  the  soft-shelled  clam,  oysters,  blue  crabs,  men- 
haden, and  alewives.    Many  of  the  238  recorded  fish  species  are  permanent 
residents.    Shad  and  river  herring  spawn  at  the  headwaters.    Striped  bass 
and  white  perch  produce  large  populations  in  the  nearly  fresh  water  of  the 
upper  bay  to  spread  throughout  the  bay.    Many  ocean  spawners  use  the  bay  as 
a  nursery  for  their  young.    A  wide  variety  of  oceanic  species  enter  the  bay 
as  juveniles  or  adults  to  feed. 

Between  1966  and  1970,  an  average  of  281  million  pounds  of  commercial 
seafood,  valued  at  more  than  $30  million  annually,  was  harvested  from  the 
Chesapeake  Bay.    The  average  finfish  catch  -  primarily  menhaden  and  alewife  - 
amounted  to  243  million  pounds  worth  $3.7  million.    During  the  same  time 
period  the  average  harvest  of  shellfish  (crabs,  oysters,  and  clams)  totaled 
88  million  pounds  (excluding  shell  weight)  worth  over  $23  million.  Though 
accounting  for  over  24  percent  of  the  total  seafood  harvest,  shellfish  generat 
78  percent  of  total  revenue. 


1 1 


In  1973,  the  composition  of  the  seafood  harvest  differed  somewhat.  The 
commercial  harvest  of  certain  types  of  finfish  -  alewife  and  perch  -  declined 
markedly  from  the  1970  level.    However,  commercial  fishermen  netted  unexpec- 
tedly large  numbers  of  bluefish,  sea  trout,  and  croakers.    Commercial  shell- 
fish harvests  in  1973  were  of  comparable  magnitude  to  harvests  of  1966-1970 
in  terms  of  both  weight  and  value.    Clams,  and  to  a  lesser  extent  crab 
catches,  in  both  states  decreased  considerably  from  previous  years  due  to 
the  disruptive  effects  of  Tropical  Storm  Agnes. 

While  the  1973  oyster  harvest  in  Maryland  was  the  largest  in  30  years, 
in  Virginia  the  oyster  catch  was  the  lowest  on  record  due  to  a  poor 
reproduction  rate,  disease,  and  adverse  weather  conditions.-'''    In  1  975, 
oysters  landed  commercially  at  ports  on  the  Eastern  Shore  of  Maryland  amounted 
to  13,401,000  pounds  (not  including  shell  weight)  worth  $10,780,590.  During 
the  same  year,  748,100  pounds  of  oysters  valued  at  $551,930  were  harvested 
in  the  waters  adjacent  to  Accomack  and  Northampton  counties,  Virginia.  It 
should  be  noted  that  the  dollar  value  was  that  paid  at  the  clock,  not  the 
wholesale  or  retail  value  at  market,  and  that  the  figures  are  only  for 
commercial  oysters  harvested  on  the  Delmarva  side  of  the  Chesapeake  Bay.  Data 
for  1976  indicates  that  9,047,800  pounds  valued  at  $9,611,732  and  1,320,400 
pounds  worth  $985,717  were  landed  at  ports  in  the  same  areas  of  Maryland 
and  Virginia,  respectively.     Interestingly,  Talbot  County,  accounting  for 
approximately  5  million  pounds  in  1976,  registered  the  largest  oyster  harvest 
of  all  Peninsula  counties  during  the  1975-1976  period. 

A  significant  quantity  of  finfish  were  landed  by  sport  fishermen  whose 
value  may  equal  or  exceed  that  of  the  commerical  operators.     In  addition,  a 

U  Chesapeake  Bay  Future  Conditions  Report,  (Volume  I,  Summary,  August  of 
1  977),  pages  90-95. 
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number  of  clams,  oysters,  and  crabs  were  harvested  by  individuals  for  recrea- 
tional or  personal  uses.    These  sport  fishing,  shel 1 f i shi ng ,  and  boating 
activities  contributed  significantly  to  the  tidewater  way  of  life  cherished 
by  many  residents  and  non-residents  alike. 

In  1974,  waterborne  commerce,  totaling  approximately  160  million  short 
tons,  moved  over  the  waterway  and  contributed,  in  large  measure,  to  the 
economy  of  an  eleven-state  area  expending  into  the  Midwest.    The  trend  in 
commercial  navigation  is  toward  larger  ships  which  in  turn  require  deeper 
channels,  posing  greater  problems  in  locating  dredge  spoil  disposal  areas. 
Modifying  channel  geometry  may  cause  increases  in  upstream  salinity,  and 
indiscriminate  disposal  of  spoil  can  have  marked  effects  on  living  marine 
organisms . 
Delaware  Bay 

Delaware  Bay  is  in  the  shape  of  a  flattened  funnel  -  narrow  at  the 
northwestern  terminus  but  widening  to  the  southeast  as  the  mouth  joins 
the  Atlantic  Ocean.    The  bay,  which  lies  between  Cape  May,  New  Jersey,  to 
the  north  and  Cape  Henlopen,  Delaware,  to  the  south,  is  forty-six  statute 
miles  in  length  and  twenty-seven  miles  at  the  most  extreme  width.  Total 
shore  line  is  128  miles  and  the  average  depth  is  31  feet  with  the  maximum 
depth  being  151  feet.    Delaware  Bay  is  shallow  on  the  eastern  (New  Jersey) 
side  and  although  deeper  on  the  western  (Delaware)  side,  a  forty  foot  channel 
has  been  dredged  to  allow  for  the  large  ships  that  ply  the  bay  towards  the 
ports  of  Philadelphia,  Baltimore,  Wilmington  and  Trenton. 

There  are  many  similarities  between  the  Delaware  and  Chesapeake  bays. 
Both  are  located  within  the  coastal  plain;  both  have  varying  degrees  of 
salinity  that  allow  for  aquatic  organisms  from  both  fresh  and  salt  water 
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origins;  both  attract  ocean  spawners  to  feed  and  lay  their  eggs;  and  both 
provide  an  environment  for  the  clam,  oyster,  blue  crab,  and  menhaden.  While 
Delaware  Bay  is  smaller  in  area,  the  level  of  pollution  is  relatively  greater 
than  in  the  Chesapeake  Bay.    The  Delaware  River,  which  flows  past  Trenton, 
Philadelphia,  Camden,  and  Wilmington  deposits  substantial  amounts  of  partiall 
treated  sewage  and  industrial  waste  into  Delaware  Bay.    Pollution  concentra- 
tions within  the  bay  have  reduced  recreational  opportunities  with  many  areas 
being  closed  to  shell  fishing  and  swimming. 

An  assessment  of  the  situation  between  1973  and  1978  indicates  that  the 
level  of  pollution  did  not  change  appreciably  -  remaining  the  same  or 
experiencing  a  very  modest  improvement  -  from  previous  periods.    Under  the 
direction  of  the  Federal  Environmental  Protection  Agency  progress  was  made 
in  curing  industrial  pollution  -  especially  in  the  Philadelphia  area  - 
during  the  five  year  period.    Due  to  the  large  population  and  massive  concen- 
tration of  industrial  concerns  along  the  Delaware  River,  returning  the  water 
to  a  relatively  pure  form  is  a  formidable  task.    However,  it  is  expected  that 
steady  progress  will  be  made  in  returning  the  Delaware  River  to  a  much 
improved  state  over  the  next  several  decades. 

Commercial  fishing,  once  a  major  enterprise  on  the  bay,  has  declined 
because  of  disease,  pollution,  and  economics.    The  oyster  industry  is  an 
illustration  of  this  decline  -  once  a  rich  and  abundant  harvest,  most  oysters 
were  harvested  from  natural  beds.     In  the  twelve  year  period  from  1946  to 
1957,  only  686,000  bushels  of  oysters  were  planted  but  over  2,961,000  bushels 
were  harvested.     In  1950  most  of  the  young  oysters  were  killed  by  a  disease 
called  MSX  and  by  1960  the  natural  beds  were  barren. 

The  annual  number  of  oysters  harvested  from  Delaware  Bay  since  1950  has 
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varied  considerably.     In  1953  -  a  year  of  recovery  -  the  oyster  catch  was 
valued  at  $2,750,000.    In  1963,  a  year  of  appreciable  decline,  the  value  of 
the  harvest  was  only  $30,000.     In  1975,  195,000  pounds  (excluding  shell 
weight)  of  oysters  valued  at  $226,750  were  landed  at  Delaware  ports.     It  should 
be  noted  that  monetary  value  in  1975  and  1976  was  that  paid  to  oystermen 
directly,  not  the  wholesale  or  retail  price  and  that  the  poundage  included 
only  oysters  harvested  by  commercial  oystermen  in  New  Castle,  Kent,  and  Sussex 
counties  -  not  including  the  New  Jersey  shore  of  the  Delaware  Bay.     In  1976, 
262,300  pounds  of  oysters  with  a  value  of  $380,700  were  harvested  by 
Delaware  oystermen. 

The  aesthetic  quality  of  the  bay  has  declined  but  it  remains  a  major 
waterway.    During  1972  approximately  64  million  tons  of  international  water- 
borne  commerce  traveled  the  bay  destined  for  the  ports  of  Philadelphia, 
Baltimore,  Wilmington,  and  Trenton. 
Transportation 

The  major  transportation  system  within  the  Delmarva  Peninsula  is  U.S. 
Highway  301.    This  is  a  dual  highway  and  a  north-south  through  route  extend- 
ing from  the  New  Jersey  turnpike  across  the  Chesapeake  Bay  Bridge  and  thence 
southward  to  Florida.    The  Chesapeake  Bay  Bridge  connects  the  Eastern  and 
Western  Shores  of  Maryland  on  Routes  50  and  301,  forming  an  important  link 
in  the  Peninsula's  transportation  system.    Another  dual  highway,  Highway  50, 
serves  as  the  principal  Maryland  gateway  to  the  Peninsula  in  addition  to 
being  an  important  connector  between  the  Peninsula  and  Washington,  D.C.  and 
major  interstate  highways  to  the  west  and  south. 

Highway  U.  S.  13  is  the  major  north-south  divided  highway  that  offers  a 
rapid  route  from  Wilmington  south  to  the  Bay  Bridge-Tunnel.    Since  the 
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construction  of  the  Bay  Bridge- Tunnel  the  peninsula  serves  as  a  transporta- 
tion corridor  between  Wilmington,  Norfolk  and  points  south  and  west.  Several 
trucking  lines  serve  the  area  and  provide  twenty-four  hour  service  within  a 
three  hundred  mile  radius  that  encompasses  the  Boston  to  Washington,  D.C. 
megal opol i  s . 

Ir  April  of  1976  Conrail  (Consolidated  Rail  Corporation)  was  created 
as  part  of  a  national  reorganization  of  the  railroad  system  in  the  North- 
eastern  United  States.    Conrail,  under  the  auspices  of  the  Federal  Government, 
acquired  several  sections  of  former  Penn  Central  Railroad  track  and  in  1978 
operated  two  main  freight,  but  no  passenger,  lines  on  the  Delmarva  Peninsula. 
One  line  provides  north-south  service  from  Wilmington  through  Salisbury, 
where  there  are  several  industrial  spur  lines,  to  the  vicinity  of  Pocomoke 
City  in  southwestern  Worcester  County.    The  other  major  trunk  line  extends 
east  from  Harrington,  in  southwestern  Kent  County  (Delaware)  then  south  to 
Snow  Hill  in  central  Worcester  County,  Maryland. 

Conrail  freight  trains  operate  once  a  day,  five  days  a  week,  between 
Dover  and  Pocomoke  City.    Rail  service  between  Harrington  and  Snow  Hill  is 
two  to  three  times  per  week.    The  frequency  of  industrial  spur  service  is 
largely  determined  on  the  basis  of  need.    In  mid-1978  Conrail  was  in  the 
process  of  investing  modest  amounts  of  capital  on  the  Peninsula  to  maintain 
the  road  bed  and  increase  rail  efficiency. 

Several  sections  of  the  former  Penn  Central  Railroad,  not  acquired  by 
Conrail,  were  leased  to  private  enterprises,  or  a  combination  of  state, 
local,  and  private  concerns,  and  provide  additional  rail  service  on  the 
Peninsula.    The  Virginia  and  Maryland  Railroad  supplements  the  basic  Conrai! 
north  -  south  freight  route  by  continuing  service  from  the  vicinity  of 
Pocomoke  City  through  Accomack  and  Northampton  Counties  for  approximately 
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sixty  miles  to  the  southern  tip  of  the  Peninsula.    The  Maryland  and  Delaware 
Railroad  provides  east  -  west  freight  service  five  times  per  week  between 
Seaford,  in  west-central  Sussex  County,  and  Cambridge,  in  northwestern 
Dorchester  County,  and  three  times  weekly  between  the  community  of  Clayton, 
located  in  north-central  Kent  County  (Delaware),  and  the  central  Talbot 
County  city  of  Easton. 

In  mid- 1978  both  railroad  companies  were  participating  in  the  Federal 
Light  Density  Line  program.    Under  the  provisions  of  the  program,  Federal 
assistance  of  80  percent,  supplemented  by  either  20  percent  State  or 
private  funds,  was  made  available  to  rehabilitate  relatively  unsafe  and 
inefficient  rail  beds.    The  purpose  of  the  program  was  to  insure  that 
deteriorated  rail  stock  was  upgraded  to  comply  with  the  Federal  ten  mile  per 
hour  minimum  speed  and  safety  standard. 

National  and  international  air  passenger  and  freight  service  is  avail- 
able in  major  metropolitan  areas  adjacent  to  the  Peninsula  at  airports  in 
Norfolk,  Baltimore,  and  Wilmington.    On  the  Peninsula,  airports  at  Dover  and 
Salisbury  provide  area  residents  and  businesses  with  regional  and  commuter 
air  service  within  the  Northeastern  corridor  while  numerous  small  airstrips 
provide  charter  service  and  private  aviation  facilities.    The  major  bus 
companies  such  as  Trail  ways  and  Greyhound  serve  the  region  with  terminals 
located  in  the  larger  population  centers. 

The  Peninsula  is  surrounded  by  several  major  waterways:    the  Delaware 
River,  the  Chesapeake  and  Delaware  Canal,  Chesapeake  Bay  and  Atlantic  Ocean. 
The  C&D  Canal  is  a  transportation  link  between  Philadelphia  and  Baltimore. 
The  canal  is  used  by  large  ocean  going  vessels  because  it  shortens  the  route 
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from  Baltimore  to  Philadelphia  by  316  miles,  to  New  York  by  179  miles,  and 
to  European  ports  by  about  100  miles.— 

Commerce  through  the  C&D  Canal  is  dominated  by  domestic  movements  of 
bulk  oil  and  foreign  movements  of  general  cargo  which  together  accounted 
for  approximately  70  percent  of  total  traffic  in  1972.    In  addition  to  bulk 
oil  and  general  cargo,  there  are  significantly  smaller  quantities  of  coal, 
ore,  grain,  and  miscellaneous  bulk  commodities  passing  through  the  C&D  Canal. 
During  the  1965-1972  period  an  average  of  about  1.1  million  short  tons  of 
cargo  was  transported  through  the  canal  annually.    The  potential  exists 
for  a  substantial  increase  in  tonnage  if  a  significant  number  of  Northeastern 
power  plants  convert  from  oil  to  coal.    In  1977,  the  depth  of  the  C&D  Canal 
was  increased  from  27  to  35  feet. 

Although  the  port  of  Baltimore  is  not  located  on  the  Peninsula,  it  per- 
forms a  major  import-export  function  for  the  region.    In  1972,  approximately 
58  percent  of  the  vessels  engaged  in  foreign  traffic  destined  for  or  leaving 
the  port  of  Baltimore  traveled  through  the  C&D  Canal.    Located  fifty  to 
two  hundred  miles  further  inland  than  other  Atlantic  ports,  Baltimore  serves 
the  Midwest  markets  more  economically.    In  terms  of  trade,  the  port  of 
Baltimore  exports  large  quantities  of  coal  and  grain  while  importing  con- 
siderable amounts  of  iron  ore  and  petroleum.    The  port  of  Baltimore  is  second 
to  New  York  City  in  container  cargo  handled  and  is  ranked  fourth  in  the 
United  States  in  volume  of  foreign  trade  handled. 

The  only  deep  water  port  that  is  located  on  the  Peninsula  is  Cambridge, 
Maryland.    The  municipal  channel  to  Cambridge  is  twenty-five  feet  deep. 
Cambridge  is  considered  a  general  cargo  deep  water  port  capable  of  handling 
moderate  sized  vessels.    Several  other  inland  communities  on  the  Peninsula 

]_/    Chesapeake  Bay,  Existing  Conditions  Report  -  Appendix  A,  Department 
of  the  Army,  Baltimore  District*  Corps  of  Engineers,  p.  A-II-8  (1973). 


have  port  facilities  served  by  shallower  channels.     In  1972,  the  Wicomico 
River,  with  a  14  foot  deep  channel  leading  to  Salisbury,  and  the  Nanticoke 
River,  dredged  12  feet  deep  to  Seaford,  handled  inland  barge  movements  of 
approximately  .7  million  and  .5  million  short  tons  of  bulk  oil,  respectively. 
Both  the  Tred  Avon  River,  with  a  12  foot  deep  channel  to  Easton,  and  the 
Choptank  River,  dredged  to  a  depth  of  8  feet  to  Denton,  received  moderate 
amounts  of  inbound  barge  traffic  bearing  oil,  fertilizer,  and  slag  for 
construction  purposes.— ^ 
Water  and  Related  Land  Resources 

Population  growth  and  economic  development  are  significant  factors  on 
both  the  supply  and  demand  sides  of  the  use  of  water  and  related  land  resources, 
as  the  availability  and  abundance  of  these  resources  may  stimulate  growth. 
For  example,  the  Delmarva  Peninsula's  proximity  to  the  Chesapeake  Bay  and 
the  Atlantic  Ocean  makes  the  area  ideal  for  recreation.    Growth  in  this 
industry  may  be  stimulated  by  the  fact  that  open  land  is  available  upon  which 
second  (vacation)  homes  or  recreation  sites  may  be  built. 

Additional  development  on  the  Peninsula  would  mean  an  increase  in 
employment,  incomes,  and  in  the  well  being  of  area  residents.  However, 
subsequent  growth  would  place  many  demands  upon  the  natural  resource  base. 
Population  growth,  increasing  incomes,  and  expansion  of  industrial  output 
demand  electric  power,  transportation  services,  and  recreational  opportunities. 
These  products  and  services  are  dependent  upon  water,  land  use,  and  development 

The  interrelationship  between  the  use  of  water  and  land  is  complex. 
Development  of  land  for  agricultural,  commercial,  or  residential  use  may  re- 
quire engineering  measures  to  lower  the  water  table  for  drainage  or  flood  pro- 
tection purposes  and  concurrent  water  resource  development  to  provide  adequate 

]_/    Chesapeake  Bay  Future  Conditions  Report,  (Volume  1,  Summary,  August  of 
1977),  pages  67-74. 
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water  supplies  for  municipal  purposes  or  for  irrigation.    Additionally,  the 

quantity  and  quality  of  water  is  influenced  by  the  use  of  land  in  that  urban 

and  industrial  growth  are  frequently  the  causes  of  flooding,  water  pollution, 

and  sedimentation.— ^    The  increasing  demand  for  land,  which  affects  water 

use  in  turn,  is  expressed  succinctly  by  Marion  Clawson:    "....as  total  popula 

tion  grows,  more  land  will  be  required  for  site  purpose...  for  primary  homes, 

for  second  homes,  for  shopping  centers,  for  offices,  etc.    As  incomes  rise 

and  as  leisure  increases,  more  land  will  be  used  for  recreation  either  as 

the  sole  use  or  as  one  of  several  uses.    More  people  will  require  more  food.. 

and  higher  outputs  per  acre  may  meet  most  or  all  of  the  increased  volume  of 

2/ 

food  commodities  required  by  more  people."— 

The  use  of  water  and  related  land  resources  is  linked  with  population, 
income,  and  employment  growth.    Increasing  numbers  of  persons  with  higher 
incomes  and  more  jobs  will  cause  more  intensive  use  of  water  and  related 
land.    Consequently,  growth  will  affect  the  future  availability  and  cost  of 
these  finite  resources.    Effective  resource  management  and  planning  for  the 
area  should  provide  for  regional  growth  and  prosperity  while  maintaining 
and  protecting  the  unique  environment  that  exists  on  the  Delmarva  Penin- 
sula. 


]_/    Don  Maughan,  Water  Resources  Planning  (New  York,  1971),  p.  88. 
2/    Marion  Clawson,  National  Land  Use  Policy  (New  York,  1971),  p.  31 
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POPULATION  CHARACTERISTICS 

This  section  presents  general  parameters  of  population  and  income 
supplemented  by  indicators  of  the  age  distribution  of  the  population,  educa- 
tional levels  achieved,  the  composition  of  the  labor  force,  unemployment, 
population  density,  income  distribution  and  poverty,  and  housing  conditions. 

As  shown  in  Table  1,  the  number  of  persons  residing  on  the  Peninsula  in 
1970  -  the  date  of  the  most  recent  official  census  survey  -  was  849,868. 
This  total  represented  an  increase  of  270,028  (or  46.6%)  over  the  1950  popu- 
lation.   The  national  population  grew  approximately  thirty-three  percent  over 
the  same  twenty  year  period,  considerably  less  than  the  Peninsula  growth. 

According  to  the  Bureau  of  Census  population  estimates  and  projections, 
the  number  of  persons  residing  within  the  confines  of  the  Delmarva  Peninsula 
in  1976  was  907,200.    During  the  six  year  period  between  1970  and  1976  the 
population  was  estimated  to  have  increased  by  57,332  or  6.7  percent.  Over 
the  twenty-six  year  period  between  1950  and  1976  the  Peninsula  experienced 
an  increase  of  327,360  (or  56.5%)  in  population. 

Table  1  also  presents  data  on  the  rural  population  of  the  Peninsula 
and  its  farm  and  non-farm  components.    The  growth  of  the  Peninsula  population 
and  of  the  rural  and  rural  non-farm  population  is  also  illustrated  in  Figure 
B.    In  1970,  47.1  percent  of  the  Peninsula  population  was  classified  as  "rural" 
and  3.7  percent  was  "rural  farm."    In  1950,  these  statistics  were  57.3  percent 
and  17.0  percent  respectively. 

The  Peninsula  totals  shown,  however,  are  not  truly  representative  of 
the  Peninsula  proper  (the  area  below  the  C&D  Canal)  due  to  the  inclusion 
of  data  for  Cecil  County,  Maryland,  and  New  Castle  County,  Delaware.  In 
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Figure  B 

Delmarva  Population  Trends:    1950-19  70  and  1976 


Population  in  thousands 


1950    I960    1970  *1976  1950    1960    1970  1950    1960  1970 

Total  Population  Rural  Population         Rural  Farra  Population 

^Estimated 
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both  counties,  the  majority  of  the  population  resides  north  of  the  canal 

and,  thus,  outside  the  survey  area.    If  these  two  counties  are  not  included 

in  the  Peninsula  totals,  the  population  growth  and  the  rural  population 

statistics  are  markedly  different: 

Population    Percent    Percent    Population  Population 
growth        rural       rural         growth  growth 
Area  1950-1970       1950         1970       1970-1976  1950-1976 

Delmarva  Peninsula         46.6%  57.3        47.1  6.7%  56.5% 

(14  Counties) 

Delmarva  Peninsula         25.4%  80.7         78.9  1.5%  31.6% 

(excluding  Cecil  and 
New  Castle  Counties) 

Accordingly,  one  can  conclude  that  the  population  of  the  survey  area 
grew  at  a  considerably  slower  rate  than  the  national  population  over  the 
same  period  and  that  it  remained  overwhelmingly  rural.    These  conclusions 
are  confirmed  by  an  examination  of  the  county  data  in  Table  1.    Between  1950 
and  1970,  three  counties  (Accomack  and  Northampton,  Virginia,  and  Somerset, 
Maryland)  actually  lost  population  and  an  additional  three  counties  gained 
less  than  10  percent.    Of  the  counties  wholly  in  the  survey  area,  only  Kent 
County,  Delaware,  grew  faster  than  the  national  rate. 

The  1976  net  migration  statistics  -  which  take  into  account  births,  deaths, 
and  migration  -  reflected  a  continuation  of  the  slow  population  growth  rate 
trend  of  the  previous  two  decades.    However,  some  interesting  differences 
occurred  in  regard  to  the  size  and  rate  of  population  change  among  the 
counties  of  the  Peninsula.    Sussex  County,  Delaware,  with  a  6,100  (7.6%) 
increase,  experienced  the  largest  net  population  gain.    Closely  following 
were  Wicomico  County,  Maryland,  with  a  5,000  (9.1%)  net  increase  and  Kent 
County,  Delaware,  with  a  net  gain  of  4,000  (4.8%).    The  largest  proportional 
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gain,  17  percent,  occurred  in  Queen  Anne's  County,  Maryland,  where  a  3,100 

increase  occurred  in  the  third  least  populated  county  on  the  Peninsula. 

Only  Cecil  County,  Maryland,  and  New  Castle  County,  Delaware,  experienced 

small  net  population  decreases. 

During  the  26  year  period  between  1950  and  1976,  the  northern  section 

of  the  Peninsula  experienced  relatively  moderate  rates  of  population  increase. 

The  population  growth  rates  of  the  three  counties  comprising  Delaware  plus 

Cecil  County,  Maryland,  ranged  from  45.1  to  142.7  percent.    However,  in  the 

southern  section  of  the  Peninsula  -  except  for  Wicomico  County,  Maryland  - 

the  average  change  in  population  was  negligible.    Wicomico  County  accounted 

for  20,859  (or  98%)  of  the  21,219  net  population  increase  in  the  six  county 
1/ 

area  .— 

In  four  counties,  the  1970  population  was  entirely  rural  and  four  others 
were  over  80  percent  rural.    It  is  interesting  to  note,  however,  that  all  of 
the  counties  experienced  a  major  shift  in  the  rural  population  from  the  farm 
to  the  non-farm  classification.    In  only  two  counties  in  1970  was  more  than 
10  percent  of  the  population  classified  rural-farm  whereas  all  but  one  county 
in  1950  had  more  than  10  percent  in  this  category. 

The  age  distribution  of  the  Peninsula  population  (Table  2)  in  1970  differed 
only  slightly  from  that  of  the  national  population.    There  were  proportionally 
more  persons  in  the  0-19,  30-39,  and  40-49  years  age  groups  and  proportionally 
less  in  the  remaining  age  groups  than  in  the  Nation  as  a  whole.    Notably,  there 
were  proportionally  fewer  young  adults  (20-29  years  age  group),  both  male  and 
female,  in  the  Peninsula  population  than  in  the  national  population.  This 

]_/    1  976  net  migration  figures  derived  from  Current  Population  Reports 
(Series  P-26)  September  1977.    Issued  by  United  States  Department  of  Commerce, 
Bureau  of  the  Census  . 
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Table  2 — Age  distribution  of  the  Delmarva  population,  with 
National  comparison,  1970 


Sex  and  age 
group (years) 


Number 


Percent 
Distribution 


National  ^  , 
Comparison—^ 


Male: 
0-19 
20-29 
30-39 
40-49 
50-59 

60  and  over 
All  males 

Female: 
0-19 
20-29 
30-39 
40-49 
50-59 

60  and  over 
All  females 

Both  Sexes: 
0-19 
20-29 
30-39 
40-49 
50-59 

60  and  over 
Total 


166,513 
57,804 
47,187 
50,250 
43,060 
49,782 

414,596 


161,727 
62,209 
48,919 
52,887 
44,719 
64,822 

435,283 


328,240 
120,013 

96,106 
103,137 

87,779 
114, 604 
849,879 


40.2 
13-9 
11.4 
12.1 
10.4 
12.0 
100.0 


37.1 
14.3 
11.2 
12.2 
10.3 
14.9 
100.0 


38.7 
14.1 
11.3 
12.1 

10.3 
13.5 
100.0 


101.5 
94.6 
102.7 
102.5 
102.0 
95.2 


102.5 
97.3 
100.9 
102.5 
98.1 
95-5 


102.4 
95.9 
101.8 
101.7 
99.0 
95.7 


1/  Identical  regional  and  national  distributions  imply  index  numbers  of 
100.0 


Source:    Bureau  of  the  Census,  1970  Census  of  Population 
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indicates  that  young  adults  were  leaving  the  Peninsula  in  search  of  superior 
employment  opportunities. 

The  composition  of  age  and  sex  within  the  Peninsula  population  has 
important  implications  for  individual  resource  demands  and  economic  potential. 
From  changes  in  the  age  distribution  flow  important  consequences  for  the 
educational,  economic,  social,  and  political  life  of  a  community.    A  useful 
device  for  observing  these  changes  *is  the  population  pyramid.    Figure  C 
illustrates  the  percentage  of  males  and  females  in  5-year  age  groups  for  the 
total  population,  the  rural  non-farm  population,  and  the  rural  farm  population. 
Examination  of  Figure  C  indicates  that  in  1970  there  were  fewer  children  under 
the  age  of  5  than  in  the  5-9,  10-14,  and  15-19  age  groups.    The  decline  in 
total  births  was  due  to  the  combination  of  a  declining  birth  rate  and  a  re- 
duced number  of  young  adults.    This  was  most  evident  in  the  rural  farm 
population  where  young  adults  were  a  significantly  smaller  proportion  of  the 
population  than  their  counterparts  in  the  total  population  and  in  the  rural 
non-farm  population.    This  was  a  further  indication  of  the  migration  of  young 
adults  from  the  farm  population  into  the  non-farm  sector  on  the  Peninsula 
and  of  young  adults  in  general.    In  the  age  groups  from  40-44  and  above,  there 
were  proportionally  more  persons  in  the  rural  farm  population  in  these  age 
groups  than  in  the  rural  non-farm  and  the  total  populations.    This  was  most 
pronounced  in  the  50-54  and  55-59  year  age  groups. 

Several  short-term  and  long-term  implications  may  be  drawn  from  the  age 
and  sex  structure  of  the  Delmarva  population.    In  the  short  run,  the  reduced 
number  of  children  under  five  required  less  educational  facilities  as  they 
reached  school  age.    In  many  instances,  facilities  became  underutilized  - 
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Dclmarva  Age-Sex  Pyramid-  ^ 9"^0 
FZMALSS  MALES 


 J 


- .  .  . 


over  75 


70  -  74 


65  -'60 


60  -  64 


55  -  59 


50  -  54 


45  -  49 


40  -  4.L 


5  -  39 


30  -  34 


25  -  29 


20  -  24 


15  -  19 


10  -  \L 


5  -  3 


I"     1         0         1  2 

Percenc  of  Peculation. 


^.•^v -  Rural  fara  peculation 
2255<iUi^    -  Tocal  population 


-  Rural  son- £  am  popu^atio; 


with  older  schools  being  vacated,  sold,  or  used  for  other  public  purposes. 
The  declining  school  population  resulted  in  the  curtailment  of  curriculum 
and  a  reduction  in  overall  educational  opportunities.    This  had  the  greatest 
impact  on  rural  areas  where  opportunities  were  already  limited.    At  the  same 
time,  an  increased  proportion  of  citizens  in  the  older  age  groups  required 
public  services,  housing,  and  transportation  responsive  to  their  needs.  The 
migration  of  young  adults  reduced  the  labor  force  for  existing  and  potential 
employers  --  aggravating  existing  economic  problems.    The  1970  age  distribution 
focused  attention  on  the  need  for  long-term  programs  to  provide  economic  op- 
portunities for  young  adults  equal  to  those  available  outside  the  Peninsula. 

Educational  levels  attained  by  the  Peninsula  population  25  years  old  and 
over  in  1970  were  somewhat  lower  than  those  attained  by  the  national  population. 
As  Table  3  indicates,  there  was  a  considerably  larger  proportion  of  the 
Peninsula  population,  both  male  and  female,  with  less  than  eight  years  of 
education  than  in  the  Nation  at  large.    Similarly,  there  was  a  slightly  larger 
proportion  of  the  Delmarva  population  with  only  an  elementary  school  education. 
These  relatively  low  levels  of  educational  achievement  were  reflected  in  the 
low  percentage  of  high  school  graduates,  particularly  males.    The  percentage 
of  college  graduates  among  the  Peninsula  population,  however,  was  very  close 
to  the  national  statistic.    It  should  be  noted  that  the  statistics  presented 
were  for  the  population  age  25  and  over.    The  educational  achievement  of  the 
population  under  that  age  will  be  greater  because  of  compulsory  attendance 
laws  and  increased  opportunities  that  were  not  available  to  the  older  members 
of  the  population. 
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Table  3 — Educational  achievement  of  the  Delmarva  population, 
with  National  comparison,  1970 


Peninsula                          National  National 
Populat  ion  Population  Comparison 


  Percent   

Males  Age  25  and  Over: 

100.0 

• 

100.0 

Less  than  8  years 

21.2 

16.6 

127.7 

Elem.   school  graduate 

32.8 

31.5 

104.  1 

High  School  graduate 

32.4 

38.4 

84.4 

College  graduate 

13.6 

13.5 

100.7 

Female  Age  25  and  Over: 

100.0 

100.0 

Less  than  8  years 

16.3 

13.6 

119.9 

Elem.   school  graduate 

35.4 

32.  7 

108.  3 

High  School  graduate 

40.4 

45.6 

88.6 

College  graduate 

7.9 

8.  1 

97.5 

1/  Identical  regional  and  national  distributions  imply  index  numbers  of  100.0 
Source:     Bureau  of  the  Census,  1970  Census  of  Population 


Highest  Grade 
Level  Completed 


These  educational  statistics  are  important  because  unemployment  problems 
result  if  the  employment  needs  of  local  industry  are  not  compatible  with 
the  job  skills  of  the  labor  force.    An  important  aspect  of  economic  planning 
is  to  complement  new  industry  with  available  job  skills.    Unless  employment 
opportunities  are  provided  locally  for  skilled  workers,  the  tendency  for 
young  adults  to  seek  employment  outside  the  Peninsula  will  be  exacerbated. 
Similarly,  employment  for  the  unskilled  is  a  necessary  ingredient  for  a 
viable  local  economy. 
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Labor  Force 

Labor  force  data  (1970)  for  the  Peninsula's  male  and  female  populations 
are  presented  in  Table  4.    The  civilian  unemployment  rates  in  1970  of  2.4 
percent  for  males  and  2.5  percent  for  females  compared  favorably  with  the 
national  unemployment  rate  of  4.9  percent  for  both  sexes  combined.  Females 
have  increased  their  participation  in  the  labor  force  from  36.9  percent 
in  1960  (age  14  and  over)  to  43.5  percent  in  1970  (age  16  and  over).    It  is 
unlikely  that  the  change  in  age  groups  accounted  for  more  than  a  minor  fraction 
of  the  increase.    Approximately  10,000  women  on  the  Peninsula  were  employed 
in  the  food  processing  and  recreation  industries  while  an  additional  3,500 
women  were  employed  in  the  manufacture  of  men's  shirts  and  children's  clothing. 
Women  were  more  concentrated  in  these  industries  because  much  of  the  work 
was  part-time,  seasonal,  or  required  skills  that  the  male  labor  force  had  not 
acquired  through  experience  or  training. 

An  insight  into  labor  participation  and  potential  may  be  gained  by 
examining  a  portion  of  a  community  economic  inventory  for  Wicomico  County, 
Maryl and .— 

Total  employment  in  Wicomico  County  (1970)  was  approximately  22,647. 
The  Department  of  Employment  Security  estimated  average  annual  unemployment 
in  Wicomico  County  at  about  3.2  percent  in  calendar  year  1969  -  a  figure 
fairly  representative  for  the  Peninsula  as  a  whole.    The  Inventory  also  noted 
that  there  was  a  substantial  potential  labor  force  within  Wicomico  County. 
Approximately  5,213  persons  in  seven  major  components  were  included  in  the 
supply  of  labor  available  within  Wicomico  County.    These  were: 


1/  Community  Economic  I nventory-Wi comi co  County,  Maryland  Division  of 
Development,  Annapolis,  Maryland,  1971. 
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Table  4 — Labor  force  by  status  and  sex,  Delmarva  Peninsula, 

I960  and  1970 


AGE  14  AND  0VER(196Q)  AND  AGE  16  AND  0VER(l970) 

I960  1970  ~  Percent  Change' 

Status  and  Sex  Number       Percent      Number    Percent  1960-1970 


Male: 

In  the  labor  force—  98,512  78.3  218,802  78.5  11.0 

Military  10,848  4.3  10,122  3.6  -6.7 

Civilian:  187,664  74.0  208,680  74.9  11.2 

Employed  177,572  70.0  201,958  72.5  13-7 

Unemployed  10,092  4.0  6,722  2.4  -33.4 

Not  in  the  labor  force—       55,060  21.7  59,911  21.5  8.8 

Inmate  of  institution  4,721  1.8  4,191  1.5  -11.2 

Enrolled  in  school  19,521  7.7  18,258  6.6  -6.5 
Other: 

Under  age  65  12,385  4.9  14,582  5.2  17.7 

65  and  over  18,433  7-3  22,880  8.2  24. 1 

All  males  253,572  100.0  278,713  100.0  9.9 

Female: 

In  the  labor  force—  97,266  36.9  132,603  43.5  36.3 

Military  648  0.3  626  0.2  -3-4 

Civilian:  96,618  36.6  131,977  43-3  36.6 

Employed  90,190  34.2  124,376  40.8  37.9 

Unemployed  6,428  2.4  7,601  2.5  18.2 

Not  in  the  labor  force—     166,564  63. 1  172,460  56,5  3-5 

Inmate  of  institution  2,893  1-1  3,750  1.2  29.6 

Enrolled  in  school  20,173  7.6  20,013  6.6  -0.8 
Other: 

Under  age  65  113,208  42.9  110,464  36.2  -2.4 

65  and  over  30,290  11.5  38,233  12.5  26.2 

All  females  263,830  100.0  305,063  100.0  15-6 


Source:    Bureau  of  the  Census,  1970  Census  of  Population 
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Component  Number 

1.  Active  unemployment  insurance  claimants  450 

2.  Unemployed,  claims  expired  160 

3.  Unemployed,  not  claimants  for  unemploy- 
ment insurance  988 

4.  Underemployed  who  would  shift  from  low 

paying  or  seasonal  jobs  3,000 

5.  High  school  graduates  expected  to  enter 

the  labor  force  annually  265 

6.  Residents  commuting  to  work  outside  the 
County  but  available  in  the  County  if 
comparable  jobs  offered  125 

7.  Women  not  now  in  labor  force  but  avail- 
able if  jobs  offered  225 

Estimated  total  potential  5,213 


In  1970,  more  than  seventy-eight  percent  of  the  employed  population 
worked  where  they  resided  (Table  5).    This  high  degree  of  local  employment 
was  probably  related  to  the  low  population  density  (65  persons  per/square 
mile)  and  to  the  rural  aspect  of  the  area. 


Table  5--Place  of  work,  Delmarva  Peninsula,  1970 


Place  of  work 

Number 

Percent 

All  workers 

328,683 

100.0 

Worked  in  county  of  residence 

258,1  54 

78.6 

Worked  outside  of  county  of  residence 

45,092 

13.7 

Place  of  work  not  reported 

25,437 

7.7 

Source:    Bureau  of  the  Census,  1970  Census  of  Population 


I ncome 

Total  personal  income  within  the  Peninsula  increased  approximately  1.2 
billion  dollars  from  1950  to  1971  (Table  6).-     This  growth  enabled  the 


1_/    Total  personal  income  is  the  current  income  received  by  residents  of 
an  area  from  all  sources.    It  is  measured  before  deduction  of  income  and 
other  personal  taxes  but  after  deduction  of  personal  contributions  to  social 
security,  government  retirement  and  other  social  insurance  programs. 
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Peninsula  to  increase  its  share  of  the  national  income  from  .18  percent  to 
.19  percent.  The  modest  increase  indicated  that  a  pattern  of  slow,  steady 
growth  was  taking  place  in  the  area. 

Per  capita  income  was  derived  by  dividing  total  income  by  the  midyear 
population  of  the  area.    On  the  Delmarva  Peninsula  per  capita  income  in- 
creased from  $1,286  in  1950  to  $3,990  in  1971  (Table  6).  Per  capita  income 
is  the  average  return  for  participation  in  the  economic  activity  of  an  area. 
Thus,  changes  in  per  capita  income  reflect  the  balance  between  rates  of 
growth  in  population  and  income.    The  per  capita  income  of  the  Peninsula  has 
been  historically  less  than  that  of  the  Nation;  however,  personal  income 
increased  from  86  percent  of  that  for  the  Nation  in  1950  to  96  percent  in 
1971 . 

In  1970,  average  family  income  on  the  Delmarva  Peninsula  (Table  7)  was 
more  than  the  national  average.    However,  there  were  a  greater  percentage 
of  families  living  on  the  Peninsula  with  incomes  less  than  the  poverty  level 
than  was  representative  of  the  Nation.    Although  the  mean  income  level  of 
the  poverty  families  was  slightly  more  than  the  respective  national  figure, 
the  average  income  for  unrelated  individuals  fell  below  the  comparable 
national  figure. 

The  mean  income  level  of  the  poverty  families  and  unrelated  individuals 
was  proportionally  below  the  respective  mean  incomes  for  all  families  or 
persons.    The  poverty  level  families  had  mean  incomes  of  18.3  percent  of  the 
all  family  mean.    Poor  unrelated  individuals  fared  only  slightly  better  at 
22.5  percent  of  the  unrelated  individual  mean.    The  comparisons  are  even 
more  discouraging  when  it  is  noted  that  inmates  of  institutions,  members  of 
the  armed  forces  in  barracks,  college  students  in  dormitories,  and  unrelated 


36 


co 

a 

H 
H 
o 

T3 

-p 

C 

CD 

O 


0) 

5 

o 

a 

co 

H 

in 

an 

c 

ED 

(D 

Oh 

03 

g 

0) 

E 

rH 

CD 

CD 

rQ 

Q 

2 

o 
o 

UA 
69- 


UA  CV 

o  o 

-CM 
H 

*r> 


rH 

vO 

H 

• 

to 

to 

<A2 

£r> 

oa 

O  \0  t^- 
O  i— I  • 

ua     <m  o 


to 

I— I 

h" 


<r> 


o 
o 

OA 

H 

CAi 


3^ 

W>  H 
-rH 

OA 

CV 


-P 
CO 

to 

(D 


en 

CD 

s 

o 
o 
G 
•H 

£5 
+3 

CD 

■H  CO 
H  0 
■rl  -H 

«H  E 


CO 
CD 
•H 
H 
H  -H 

CU  «H 
rH 

rH 

SH 
-P  03 

U 

CD 

>  O 

O 

CX-P 
C 

CD  CD 

A  o 
-P  fn 

CD 
Oh 


cr\ 

Oi 

UA 
O 

rH 


sO  O 
ITS  • 

:T 


ua 

to  to 

t>- 

£>-  UA 

£>- 

21  • 

OA 

H  • 

o  to 

vO 

tO  IAJ 

-rH 

■69  CV 

O 

CA2 

OA 

rH 

69 

to 


-j-  to 
o  . 

UA  <Ai 
(Ai 


CO 

co 

CD 


..  CO 

CO  CD 

oj  o 


I5 

•H  JS 
Tj  -p 


X)  CO 

CD  rH 

-P  03 
o3  d 

rH  73 

It 
C  -H 
3  T3 

c 


CO 

H  ^ 

rV2 
•H 

-P  C 
U  -rl 


Quol 

<D  =M 
X!  O 
-P 

-P 

-P  (h 
CD 
0-, 


37 


individuals  fourteen  years  of  age  and  under  are  excluded  from  these  defini- 
tions.   There  were  a  substantial  number  of  persons  with  low  incomes  and 
this  consuming  group  required  a  different  mix  of  housing,  recreation,  trans- 
portation and  job  opportunities  than  persons  with  higher  incomes. 
Housing  Conditions 

A  1970  comparison  between  the  general  housing  conditions  on  the  Delmarva 
Peninsula  and  in  the  United  States *(Tabl e  8)  revealed  a  greater  percentage 
of  seasonal  housing  and  other  vacant  units  on  the  Peninsula.    This  was  not 
unusual  insofar  as  a  large  part  of  the  Peninsula  is  utilized  for  recreation 
and  seasonal  or  second  homes  are  numerous.    Of  the  year  round  units  that 
existed  on  the  Peninsula  in  1970,  more  than  10  percent  lacked  some  or  all 
plumbing  facilities  while  the  national  percentage  was  approximately  7  percent. 


38 


-p 

C/J,  CD 

o 

CD 
Ph 


-p 

0) 

o 

u 

CD 


3 

CO 

q 

•H 

c 

Q) 

Ph 

cd 
> 
Ih 

cd 
£ 
H 
cd 
P 


ft 

CD 
JO 


cd 
-p 


OHO      O  ir\  ir\  H  o"\  H  O  OHO 


OO-CV  O  H  «3  tM  n 
O  o  O  omen 

H  H 


O  CO 
-ct  CN  CV 

CO  to 


CO 

P 
•H 


CO 

Sh 

CD 
P 
U 
cd 

o 
u 

&0 


o  q  c 

•H  -H  -H 

p 

co  n  c 

H  o  o 

P  -H  -H 

a,-p  -p 

o  en  to 

H  £X  SJ_ 

CO  O  O 

P  Ph  Ph 
O 

E-t 


O 

O  O 
H 


OOH  O  iAiA(>-*Or\ 

•    ••  ••••••• 

O^Om  O  -cf  LPs  O  CO  C\l  -4" 

O  O  O       O  ltn  Oi 

H  H 


O  COIN 

o  o 

O  CO 


o 

H 


CO  O  CO  OHCOOOO-m 
-Omen  ftNHCMAC^OJ 
to  r;1^      iao  ir\o<fcAin 


CO  xO  CM 


Cnt^O  1TN  00 
OH  CO  MS 
CM       CV  H 


cm 


O  O  O 

CO  U~N  COj 
CM  C\i 


o 
p 

CO 

M 

b0 
■H 
E 

o 


co  H 

-P  co 

•H  C 

c.  o 

p  CO 

bfl  CD 

•5  ? 

CO  JJ 

§  s 

_C  O 

c0 

H  > 

rH 


CD 
■H 

a 

P 

o 
o 
o 


-p 
a 

CD 
Ih 

(h 
O 

CD  H 
•H  cd 
O,  to 

P 

O  *h 

O 


!h 

CO  ^ 

a;  cd 

rH  O 


P 

o 

O  cm  cO 
I 


CO 

CD  C 

•H  -H 

-P  4J 

•H  E 

H  3 

•H  H 

O  CU 

cd 

<h  H 

SO  'rcl 

3  u 

4J  O 


I       rH  P 


0) 

p 
C 

CD  CO 


u 

CD 


«  >  b 


co  p 
P  H 


cO 

CD  -C 
>>  hJ 
I  -H 


CM 
00 


CO  H 
ir\  CO 
-4"  <f 


o^o 

Lf\  H 

CM 


CO 

C 
o 

CO 

U 

CD 
Ch 

CD 
Ih 
O 
E 

Ih 
O 

H 

O 


CD 

CO 

• 

H 

E 

P 

O 

•H 

_C 

E 

CO 

-P 

00 

t>0 

u 

(3 

T3 

H 

CD 

CO 

•H  P 
CU-H 
P  G 
O  3 

o 
O 


CD 


c 

o 

•H 
jj 
cd 

4J 

•H 
XI 
CO 
XL 


u 

o 

4-1 

JJ 

•H 

4-1 

3 

(0 

jj 

•H 

u 

3 

o 

3 

CO 

M 

, — 1 

d) 

j3 

>, 

jj 

Vh 

Q 

o 

(J 

cd 

o 

u 

00 

cn 

•H 

JJ 

E 

•H 

c 

<D 

3 

CO 

3 

"d 

o 

CD 

_3 

3 

£ 

o 

cu 

JJ 

T3 

3 

>, 

o 

,—1 

CJ 

CD 

i — i 

# 

o 

jj 

3 

CO 

3 

o 

01 

•H 

*o 

)_i 

jj 

1) 

cd 

r— | 

3 

o 

3 

CL 

CO 

CD 

jj 

o 

JJ 

r-{ 

Ph 

•  H 

cd 

3 

rj 

CO 

3 

mh 

g 

o 

3 

00 

ctj 

3 

CO 

3 

j3 

3 

C3 

jj 

CO 

CO 

3 

3 

u 

o 

CU 

CJ 

CD 

|H 

e_j 

jj 

j3 

CD 

jj 

UJ 

Q 

o 

o 

CO 

3 

0) 

i — i 

3 

c 

Cu 

-H 

co 

n 

cd 

JJ 

CO 

CO 

<u 

3 

CJ 

CO 

3 

3 

00 

cd 

CU 

rj 

3 

C_) 

<rj 

cd 

CO 

1  i 

cd 

CU 

o 

T3 

JJ 

U-J 

CU 

-o 

uh" 

JJ 

3 

O 

CO 

c 

rH 

0) 

co 

U 

3 

CO 

CJ 

c 

cd 

3 

cd 

•H 

QJ 

O 

> 

Ih 

XJ 

jj 

3 

CO 

O 

ca 

cu 

3 

a 

CO 

03 

3 

CU 

CU 

O 

cu 

ac 

co 

a 

u 

3 

O 

^1 

39 


THE  GENERAL  ECONOMY 

Data  for  the  period  1950  through  1970  suggest  that  the  Delmarva  Penin- 
sula continued  to  experience  a  transition  from  an  essentially  agrarian 
economy  to  a  modern  mixed  economy  based  on  manufacturing  and  services  in 
addition  to  agriculture.    It  should  be  noted,  however,  that  this  phase  of 
economic  growth  did  not  begin  on  the  Peninsula  until  relatively  late  in 
its  economic  development.    Early  industrial  growth  in  the  Middle  Atlantic 
region  occurred  in  proximity  to  sources  of  power  and  raw  materials.  The 
Peninsula,  like  the  Coastal  Plain  in  general,  lacked  the  topography  necessary 
for  water  power  and  had  no  deposits  of  coal  or  important  minerals.    It  did, 
however,  have  the  soils  and  temperate  climate  that  encouraged  intensive 
agricultural  development.    Similarly,  abundant  forest  resources  supported 
the  development  of  a  large  forestry  sector  and  the  surrounding  waters 
yielded  large  harvests  of  shellfish,  crabs,  and  finfish.    The  location  of 
the  Peninsula  with  respect  to  major  urban  markets  was  also  propitious.  With 
the  advent  of  railroads  and,  later,  highway  systems,  transportation  of  the 
Peninsula's  products  shifted  from  ships  and  barges  to  the  land  modes.  Because 
of  its  geography,  however,  the  Peninsula  was  still  relatively  isolated  and 
this  discouraged  the  development  of  a  diversified  manufacturing  sector. 
Typical  of  most  agricultural  areas,  the  Peninsula  during  the  period  had  a 
labor  surplus.    Some  of  this  surplus  was  absorbed  by  labor-intensive  manu- 
facturing enterprises  such  as  clothing  and  apparel,  but  the  remainder  left 
the  Peninsula  in  search  of  superior  employment  opportunities. 

Completion  of  the  Chesapeake  Bay  Bridge  in  1952  marked  a  significant 
turning  point  in  the  Peninsula's  economic  development.    The  Bridge  represent- 
ed a  major  improvement  in  the  Peninsula's  accessibility  with  respect  to  the 
Baltimore  -  Washington,  D.C.,  metropolitan  area  and  states  to  the  west  and 
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south.    The  economic  impact  was  two-fold.    First,  industrial  development  was 
stimulated  by  removal  of  the  impediment  to  east-west  travel  posed  by  the  Bay 
(despite  ferry  service).    Second,  the  Bridge  provided  ready  access  to  the 
Eastern  Shore  and  the  Atlantic  beaches  for  residents  of  the  Baltimore- 
Washington  area.    The  Peninsula  had  historically  been  a  popular  area  for 
summer  recreation,  but  the  increased  demand  for  recreation  created  by  rising 
incomes  and  increased  leisure  time  was  a  powerful  stimulus  for  further 
recreational  development  of  the  resources  of  the  Peninsula  once  the  Bridge 
became  available  for  use.    The  opening  of  the  Bridge-Tunnel  at  the  mouth  of 
the  Bay  in  1965  further  improved  accessibility       particularly  into  the 
southern  half  of  the  Peninsula. 

Along  with  the  transportation  improvements  made  in  the  1  950 *  s  and  1  960's, 
other  forces  and  events  acted  to  transform  the  Delmarva  economy.    The  national 
economy  -  which  experienced  considerable  growth  and  change  following  World  War 
II  -  profoundly  influenced  the  rate  of  growth  and  pattern  of  change  in  the 
economy  of  the  Delmarva  region.    A  national  trend  that  had  a  particularly 
important  local  impact  was  the  increasing  consumption  of  services  relative  to 
goods.    In  the  immediate  post-war  years,  federal,  state,  and  local  government 
expenditures  and  employment  expanded  significantly  reflecting  an  increased 
demand  for  public  services.    The  Dover,  Delaware,  area  benefited  directly 
from  the  growth  of  state  government  activity  as  well  as  from  the  reactivation 
of  Dover  Air  Force  Base  in  1951  and  its  continued  operation  as  a  major 
Military  Airlift  Command  facility.    All  parts  of  the  Peninsula,  however,  shared 
the  overall  stimulus  provided  by  increased  governmental  expenditures.  In- 
creased demand  for  recreation  services  also  had  a  considerable  impact  on  the 
Peninsula.    To  some  extent,  this  impact  was  focused  on  development  of  the 
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Atlantic  Coast  resorts  of  Ocean  City,  Maryland,  and  Rehoboth  Beach,  Dela- 
ware.   However,  the  entire  Peninsula  provided  quality  recreation  and 
recreational  development  was  widespread. 

One  result  of  the  changed  structure  of  the  regional  economy  was  that  it 
significantly  affected  the  distribution  of  population  among  the  towns  and 
cities  of  the  Peninsula.    By  1970  two  major  growth  centers  had  emerged.  In 
the  northern  half  of  the  Peninsula,  Dover,  Delaware  became  the  principal 
center  for    wholesale  and  retail  trade  and  the  supply  of  specialized  urban 
services.    In  part  this  was  due  to  a  locational  advantage,  but  the  expansion 
of  state  government  in  the  capital  city  and  increased  activity  at  the  Air 
Base  caused  very  rapid  population  growth.    As  Table  9  indicates,  the  1970 
population  of  17,488  was  about  one  and  one-half  times  larger  than  the 
population  only  ten  years  earlier.     In  1960,  Dover  ranked  third  among  the 
cities  and  towns  on  the  Peninsula  in  terms  of  population. 

Table  9--Population  and  population  rank  of-,Delmarva 
cities  and  towns,  1  960  and  1  970—' 

Percent 

Population  Change  Rank 


City, 

County, 

State 

1960 

1970 

1  960- 

-70 

1960 

1970 

Dover 

Kent 

Delaware 

7,250 

17,488 

141 

2 

3 

1 

Sal i  sbury 

Wicomico 

Mary! and 

16,302 

15,252 

-6 

4 

1 

2 

Cambridge 

Dorchester 

Ma  ry  land 

12,239 

11 ,595 

-5 

3 

2 

3 

Easton 

Talbot 

Maryland 

6,337 

6,809 

7 

4 

4 

4 

Sea  ford 

Sussex 

Delaware 

4,430 

5,537 

25 

0 

6 

5 

Mil  ford 

Sussex 

Del  aware 

5,795 

5,314 

-8 

3 

5 

6 

!_/    1  970  populations  of  5,000  persons  or  more 

Source:    U.S.  Dept.  of  Commerce,  1970  Census  of  Population 
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In  the  southern  half  of  the  Peninsula,  Salisbury,  Maryland  serves  as  a 
major  regional  trade  center.    Strategically  located  at  the  junction  of  U.S. 
Routes  13  and  50,  Salisbury  benefited  from  the  ever-increasing  flow  of  traffic 
to  Ocean  City  and  shore  points.    The  population  of  Salisbury  proper  decreased 
slightly  from  1960  to  1970  and  the  city  slipped  to  second  in  the  ranking  of 
Peninsula  cities  by  population.    However,  due  to  the  development  of 
unincorporated  tracts  of  land  beyond  the  city,  the  population  of  the  entire 
metropolitan  Salisbury  area  increased  somewhat  over  the  1960  level.    Of  the 
remaining  Delmarva  cities  and  towns  with  populations  in  excess  of  5,000,  only 
Seaford,  Delaware,  and  Easton,  Maryland  had  positive  population  growth  rates 
between  1960  and  1970  (Table  9). 
Employment 

Some  insight  into  the  changes  that  occurred  in  the  economy  of  the  Penin- 
sula between  1950  and  1970  is  provided  by  an  examination  of  employment  trends 
among  and  within  industry  sectors  over  time.    Though  this  approach  ignores  , 
structural  i nterdependencies  among  sectors  and  obscures  the  effects  of  inter- 
regional economic  developments  on  the  local  economy,  it  does  provide  a  reveal- 
ing overview  of  the  magnitude  and  composition  of  changes  in  the  industrial 
structure  of  the  region. 

Peninsula  employment  by  industry  sector  for  1950  and  1970  is  shown  in 
Table  10.    Also  shown  in  Table  10  are  the  absolute  and  percentage  changes  in 
employment  by  industry  between  1950  and  1970  and  the  present  distribution  of 
total  employment  over  industry  sectors  in  each  year.    Total  employment  in  the 
twelve  counties  below  the  canal  increased  by  33,562  (or  25.7  percent)  over  the 
1950-70  period.-     This  was  essentially  the  same  as  the  relative  increase  in 

V    Statistics  presented  in  this  section  exclude  data  for  Cecil  County, 
Maryland,  and  New  Castle  County,  Delaware. 
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population  of  25.4  percent.    The  increase  in  total  employment  implies  that 
there  was  an  average  annual  growth  rate  of  only  1.2  percent.  Within 
industrial  sectors,  changes  in  employment    over  the  period  varied  much  more 
widely  than  total  employment.    A  closer  examination  of  the  data  in  Table  10 
reveals  industry  growth  rates  ranged  from  -70.8  percent  to  454.0  percent. 
Trends  in  major  sectors  are  outlined  below. 

Agricul ture.      Direct  employment  in  agriculture,  forestry,  and  fisheries 
experienced  the  largest  absolute  decline  of  all  major  sectors  in  the  Delmarva 
economy.    Total  employment  fell  from  35,363  in  1^50  to  15,159  in  1970,  a 
57.1  percent  decrease.    In  1950,  one  Peninsula  job  in  four  was  in  the 
agricultural  sector.    In  1970,  however,  less  than  one  job  in  ten  was  directly 
related  to  agriculture  (including  forest  and  fish  cultivation).    In  part, 
the  decline  reflected  national  trends  of  increased  mechanization  and  increased 
farm  size,  but  regional  shifts  in  cropping  patterns  away  from  the  production 
of  labor  intensive  truck  crops  also  occurred.    As  the  regional  economy  grew, 
rising  wage  rates  for  unskilled  and  semi-skilled  labor  resulted  in  less 
direct  agricultural  employment  as  farm  operators  shifted  to  the  production  of 
field  crops  or  left  agriculture  in  favor  of  non-farm  employment. 

Mining.    Employment  in  mining  more  than  doubled  over  the  twenty-year 
period,  but  total  mining  employment  remained  a  very  small  fraction  of  all 
employment.    Most  mining  activity  was  in  sand  and  gravel  operations  supplying 
the  construction  industry. 

Construction .    Reflecting  overall  growth  of  the  Delmarva  economy  and  the 
high  level  of  building  activity  associated  with  recreational  development,  con- 
struction employment  increased  by  42.9  percent  between  1950  and  1970.    As  a 
proportion  of  all  employment,  however,  construction  employment  was  only  one 
percentage  point  greater  at  the  end  of  the  period. 
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Manufacture  ng .     In  1  950,  the  manufacturing  sector  was  the  second  largest 
employer  on  the  Peninsula  with  total  sector  employment  exceeded  only  by 
employment  in  agriculture,  forestry,  and  fisheries.    By  1970,  however,  the 
manufacturing  sector  was  the  primary  employer  -  employing  nearly  one-quarter 
of  the  workers  on  the  Delmarva  Peninsula.    Employment  growth  over  the  period 
totaled  11,677  or  40.5  percent.    Subsector  employment  patterns  showed  some 
notable  changes.    The  food  manufacturing  subsector,  for  example,  had  an  in- 
crease in  employment  of  48.8  percent  despite  the  precipitous  decline  of 
direct  employment  in  agriculture.    This  was  indicative  of  the  continued 
importance  of  agriculture  to  the  economy  of  the  Peninsula  and  the  changed 
nature  of  the  agricultural  output  of  the  area.    Vertically  integrated  broiler 
production  became  the  dominant  feature  of  Delmarva  agriculture,  particularly 
in  the  south  half  of  the  Peninsula.    These  firms  provided  employment  in 
every  stage  of  broiler  raising  and  processing  -  from  the  hatchery  to  the 
final  market.    Other  subsectors  which  demonstrated  substantial  employment 
growth  were  printing  and  publishing,  machinery,  and  motor  vehicles  and 
transportation.    Manufacturing  employment  in  the  lumber  and  wood  products 
sub-sector,  on  the  other  hand,  declined  even  more  sharply  than  employment 
in  the  forestry  sector. 

Transportation.  Communications,  and  Public  Utilities.    The  relative 
increase  in  employment  in  this  sector  paralleled  population  growth  over  the 
period.    Subsector  employment  trends,  however,  varied  considerably.  Employ- 
ment in  the  railroad  and  express  subsector,  for  example,  decreased  by  69.5 
percent  while  the  utilities  subsector  had  an  employment  increase  of  89.3 
percent  and  the  communications  subsector  increased  65.1  percent.    The  decline 
in  railroad  employment  followed  directly  from  the  reduced  importance  of  rail 
freight  movement  once  highway  access  to  the  Peninsula  was  improved  by  the 
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opening  of  the  Bay  Bridge  and  other  modernization  projects.    The  growth  of  th 
communications  and  utilities  subsectors  reflected  the  underlying  growth  of 
the  Peninsula's  non-farm  economy  and  increased  standard  of  living. 

Wholesale  and  Retail  Trade.    There  were  31,143  workers  employed  in 
wholesale  and  retail  trade  in  1970.    This  sector  accounted  for  nearly  a 
fifth  (19.0%)  of  Delmarva  employment  and  had  increased  by  49.3%  since  1950. 
Retail  trade  activity  was  most  prevalent  in  areas  of  population  concentration 
Consequently,  Dover  and  Salisbury  became  major  retail  trade  centers  because 
they  possessed  the  largest  urban  areas  in  terms  of  population.  Retail 
trade  activity  was  also  seasonally  important  along  the  Atlantic  beaches, 
especially  in  Ocean  City  and  Rehoboth  Beach,  and  in  other  centers  of  recrea- 
tion activity  along  the  Chesapeake  shoreline  and  throughout  the  Peninsula. 
Dover  and  Salisbury  developed  into  important  wholesaling  centers,  but  whole- 
sale trade  activity  also  occurred  in  proximity  to  production  centers  for 
Peninsula  exports,  particularly  broilers,  seafood,  and  vegetables. 

Finance,  Insurance,  and  Real  Estate.    Employment  in  financial  services 
was  another  indicator  of  the  degree  of  growth  experienced  in  the  non-farm 
economy  of  the  Delmarva  Peninsula.    Total  employment  in  the  sector  doubled 
between  1950  and  1970  reflecting  a  high  level  of  general  business  activity, 
increased  personal  income,  and  growth  in  the  demand  for  seasonal  and  vacation 
homes . 

Serv i ces .    The  largest  absolute  increase  in  sector  employment  between 
1950  and  1970  occurred  in  the  services  sector.    With  1970  employment  of 
35,601,  the  services  sector  was  the  second  largest  employer  on  the  Peninsula, 
exceeded  only  by  the  manufacturing  sector.     Over  the  two  decades,  services 
employment  increased  by  16,733  or  38.7  percent.    This  increase  alone  was 
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sufficient  to  absorb  more  than  30  percent  of  the  jobs  lost  in  agriculture. 
Only  one  subsector,  private  households,  showed  a  net  decrease  in  employment. 
This  decrease  followed  a  national  trend.    Both  the  hotel  subsector  and  the 
entertainment  and  recreation  subsector  experienced  substantial  growth  in 
employment  both  in  response  to  the  increasing  number  of  visitors  to  the 
area  and  in  response  to  rising  personal  incomes  and  increased  leisure  time 
gained  by  the  Peninsula  population. 

The  most  significant  indicator  of  the  growth  of  the  Delmarva  economy 
and  the  structural  changes  that  were  both  a  cause  of  growth  and  a  consequence 
of  growth    was  the  change  in  medical  and  professional  employment.  Employ- 
ment in  this  subsector,  composed  of  medical  services,  legal  services, 
education,  and  other  professional  services,  more  than  tripled  over  the  twenty- 
year  period  and  had  a  large  absolute  increase  as  well  -  accounting  for  over 
90  percent  of  the  change  in  all  service  employment.    Demand  for  professional 
services  was  a  function  of  both  population  and  income.    The  relatively  small 
increase  in  Peninsula  population  over  the  same  period  explained  only  a  frac- 
tion of  the  increase  that  actually  occurred.    In  the  post  World  War  II  years, 
however,  increased  personal  incomes  were  used  to  purchase  higher  levels  of 
services,  both  public  and  private.    General  levels  of  education  and  health 
care  improved  dramatically  from  1950  to  1970  as  a  result  of  both  higher 
standards  and  consumer  preferences. 

Public  Administration.    The  growth  of  the  government  sector  on  the 
Peninsula  was  reflected  by  the  substantial  increase  in  employment  in  public 
administration.    Sector  employment  more  than  doubled  between  1950  and  1970. 
The  growth  of  government  employment  was  due  to  both  the  increased  demand  for 
social  services  and  the  expanded  base  of  social  overhead  capital  represented 
by  bridges,  highways,  schools,  courthouses,  prisons,  and  other  public 
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structures  and  institutions. 

Armed  Forces.    The  almost  three-fold  increase  in  armed  forces  employment 
resulted  from  the  reactivation  of  Dover  Air  Force  Base  in  1951  and  its 
subsequent  growth.    Dover  AFB  is  the  home  base  for  the  36  C-5  Galaxies  of  the 
436th  Military  Airlift  Wing  of  the  Military  Airlift  Command.    The  C-5,  with 
a  payload  in  excess  of  80  tons,  is  the  world's  largest  aircraft.  These 
aircraft,  along  with  the  personnel  and  support  facilities  at  Dover  AFB,  are 
an  integral  part  of  U.S.  strategic  airlift  capability. 

Overall,  employment  on  the  Peninsula  grew  very  slowly  in  the  years 
between  1950  and  1969.    As  detailed  above,  however,  significant  shifts  in 
employment  by  industry  sector  did  occur.    Employment  in  agriculture,  forestry, 
and  fisheries  declined  by  more  than  50  percent,  but  increased  employment  in 
other  sectors  was  sufficient  to  absorb  both  displaced  workers  in  agriculture 
and  new  entrants  in  the  Peninsula  labor  force.    Total  non-farm  employment 
rose  from  95,033  in  1950  to  148,799  in  1970,  an  increase  of  56.6  percent. 
The  employment  statistics,  however,  grossly  understated  the  economic  growth 
on  the  Peninsula.    Earnings  data  which  reflected  the  effect  of  both  increased 
employment  and  increased  labor    productivity  provided  a  more  accurate  measure 
of  growth. 
Earnings 

Peninsula  earnings  by  industry  sector  for  1950  and  1969  are  shown  in 
Table  11.-     Also  shown  in  Table  11  are  the  distributions  of  total  earnings 
across  industry  sectors  and  the  absolute  and  percentage  changes  in  earnings 
between  1950  and  1969.    Total  earnings  increased  by  115.4  percent  between 

U    Earnings  are  stated  in  1967  dollars  to  correct  for  changes  in  the 
general  price  level  between  1950  and  1969. 
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1950  and  1969  while  employment  in  the  comparable  period  grew  by  only  25.7 
percent  and  population  by  only  25.4  percent.    The  resulting  change  in  real 
per  capita  incomes  was  similarly  dramatic  (see  Table  6). 

Changes  in  earnings  by  industry  sector  between  1950  and  1969  presented 
some  interesting  contrasts  with  the  employment  data.    For  example,  the 
agricultural  sector  had  a  13.6  percent  increase  in  earnings  despite  a  57.1 
percent  decrease  in  employment.    The  implied  increase  in  productivity  was 
the  result  of  both  the  adoption  of  new  technology  and  changed  farm  organiza- 
tion.   Although  the  agricultural  sector  had  an  increase  in  earnings  during 
the  period,  its  share  of  total  earnings  fell  from  30.6  percent  to  16.1 
percent.    Earnings  data  above,  however,  understated  the  continued  importance 
of  agriculture  in  the  Delmarva  economy  since  other  industry  sectors  are 
particularly  dependent  upon  agriculture  as  a  source  of  raw  materials  or  as  a 
market  for  finished  goods.    As  Table  10  indicates,  more  than  a  third  of  all 
manufacturing  employment  (and,  presumably,  a  similar  function  of  earnings) 
was  related  to  food  packing  and  processing  -  primarily  seafood,  vegetables, 
and  poultry.    Similarly,  a  significant  fraction  of  earnings  in  the  trade, 
services,  and  other  sectors  flowed  from  the  sale  of  inputs  to  agriculture. 

Other  notable  differences  between  the  change  in  earnings  and  the  change 
in  employment  among  sectors  occurred  in  the  two  sectors  most  closely  related 
to  government  expenditures  -  public  administration  and  armed  forces.  Both 
of  these  sectors  experienced  an  increase  in  real  earnings  in  excess  of  400 
percent  betv/een  1  950  and  1  969.    This  was  further  evidence  of  the  impact  of 
government  spending  on  the  economic  growth  of  the  Peninsula.    The  increase 
in  earnings  in  the  two  sectors  was  substantially  greater  than  the  underlying 
increases  in  employment.     In  the  early  years  of  the  period,  government  worker 
both  civilian  and  military,  were  underpaid  relative  to  comparable  employees 
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in  the  private  sector.    The  achievement  of  comparability  occurred  in  the 
latter  part  of  the  period  and  was  reflected  in  the  earnings  data  for  the  two 
sectors. 

While  the  Peninsula  economy  expanded  rapidly  during  the  years  from 

1950  to  1969,  the  national  economy  also  grew.    As  the  following  data  indicates. 

Peninsula  earnings  as  a  percent  of  U.S.  earnings  decreased  between  1950  and 

1959,  but  increased  between  1959  and  1969: 

Year  Delmarva  Earnings  -  Percent  of  U.S.  Total—  ^ 

1  950  0.189 
1959  0.172 
1  969  0.1  90 

These  statistics  indicate  that  the  national  growth  rate  exceeded  the 

Peninsula  growth  rate  between  1950  and  1959  and  that  between  1°59  and  1969 

the  Peninsula  economy  grew  more  rapidly  than  the  national  economy,  as  measured 

by  earnings  growth. 

Wage  Rates 

For  three  decades  the  national  growth  of  the  labor  force  outpaced  the 
creation  of  new  jobs  on  the  Peninsula.    The  consequences  were  both  an  out- 
migration  of  workers  in  search  of  employment  and  the  exertion  of  downward 
pressure  on  the  Delmarva  wage  rates.    Table  12  shows  median  hourly  earnings 
for  selected  occupations  obtained  during  1973  and  1977  area  wage  surveys  by 
the  Bureau  of  Labor  Statistics  of  the  U.S.  Department  of  Labor.    A  small 
part  of  the  Wilmington  Standard  Metropolitan  Statistical  Area  (SMSA)  was  part 
of  the  study  area  (those  portions  of  Cecil  and  New  Castle  Counties  south  of 
the  C&D  Canal),  but  the  structure  of  the  economy  of  the  region  would  suggest 

]_/    Source:    U.S.  Department  of  Commerce,  Bureau  of  Economic  Analysis 
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Table  ^--Representative  wage  rates  for  selected  occupations,  Delmarva 
Peninsula,  1973  and  1977 


(Median  hourly  earnings) 


Occupation 

Lower     ,  . 
Eastern  Shore— 

Wi Imington 

SMSA-7 

1973 

1977 

1973 

1977 

Electronic  technicians 

$5.34 

$6.69 

$5.75 

$8.00 

Carpenters,  maintenance 

5.34 

7.65 

6.04 

7.70 

Machinists,  maintenance 

4.39 

7.65 

4.96 

7.70 

Mechanics,  automotive  (maintenance) 

3.35 

4.55 

5.50 

7.70 

Mechanics,  maintenance 

5.34 

7.65 

5.03 

7.10 

Drafters 

N.A. 

4.70 

N.A. 

6.75 

Truckdri vers ,  all 

2.76 

3.75 

5.52 

6.45 

Secretaries 

3.07 

4.38 

4.84 

5.92 

Truckers,  power  (forklift) 

2.90 

5.76 

4.49 

5.22 

Computer  operators 

N.A. 

5.50 

N.A. 

5.15 

Switchboard  operators 

2.38 

2.94 

3.27 

4.33 

Laborers,  material  handling 

2.97 

3.15 

3.52 

4.20 

Stenographers,  general 

2.69 

3.61 

3.28 

4.05 

Keypunch  operators,  class  B 

2.40 

3.50 

3.19 

3.95 

Typists,  class  B  (routine  copy  typists) 

2.31 

3.05 

2.95 

3.62 

Janitors,  porters  and  cleaners 

2.35 

3.33 

2.95 

2.75 

Guards  and  watchmen 

2.10 

2.30 

3.03 

2.45 

N.A.  indicates  not  available. 

1/  Somerset,  Wicomico,  and  Worcester  counties,  Maryland;  Accomack  and  North- 
ampton counties,  Virginia;  and  Sussex  County,  Delaware 

2/  New  Castle  County,  Delaware;  Salem  County,  New  Jersey;  and  Cecil  County, 
Maryl and 

Source:    U.S.  Department  of  Labor,  Bureau  of  Labor  Statistics,  Area  Wage 
Surveys 
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that  the  wage    rates  in  the  lower  half  of  the  Peninsula  were  more  representa- 
tive of  the  Peninsula  as  a  whole.    In  any  case,  considerable  variation  in 
local  wage  rates  existed  due  to  labor  market  conditions. 

Between  1950  and  the  early  1 970 ' s ,  despite  the  growth  in  the  economy 
during  the  latter  part  of  the  period,  a  labor  surplus  remained  in  the  area. 
In  1973  hourly  wages  for  both  male  and  female  workers  averaged  20-25  percent 
lower  in  the  southern  part  of  the. Peninsula  than  in  the  Wilmington  SMSA. 
With  one  exception  -  maintenance  mechanics  skilled  in  agricultural  equip- 
ment repair  -  wage  rates  were  lower  for  every  occupation,  both  male  and 
female,  in  the  lower  shore  area. 

Between  1973  and  1977  the  wage  structure  on  the  lower  Peninsula  changed 
somewhat.    This  may  have  been  attributable,  in  part,  to  the  fact  that  there 
was  a  moderate  improvement  in  new  job  creation,  the  region  experienced  a 
modest  net  migration  gain,  and  the  economy  of  the  area  continued  to  experience 
steady  growth. 

In  1977  wage    rates  in  the  Wilmington  SMSA  still  generally  exceeded  those 
in  the  lower  Peninsula.    Interestingly,  in  several  categories  -  electronic 
technicians,  auto  mechanics,  and  material  handlers  -  the  1977  wage  differ- 
entials were  greater  than  those  in  1973.    However,  the  average  wage  differ- 
ential between  the  Lower  Eastern  Shore  and  the  Wilmington  SMSA  in  1977 
decreased  to  less  than  twenty  percent.    Wage  rates  were  at  or  near  parity  in 
several  occupational  categories  -  the  most  notable  being  carpenters  and 
machinists.     In  four  of  the  seventeen  categories  -  maintenance  mechanics; 
computer  operators;  fork! i ft  drivers;  and  janitors,  porters,  and  cleaners  - 
wage  rates  in  the  Lower  Eastern  Shore  area  exceeded  those  in  the  Wilmington 
SMSA. 
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Conditions  in  the  labor  market  -  high  demand  and  short  supply  -  may  have 
accounted  for  the  relatively  higher  wage  rate  for  skilled  maintenance  mech- 
anics and  forklift  operators  on  the  Peninsula.    Additional  monetary  compensa- 
tion may  have  been  necessary  to  induce  highly  trained  computer  operators  to 
locate  on  the  relatively  rural  Delmarva  Peninsula  -  a  region  lacking  some  of 
the  amenities  of  more  highly  urbanized  metropolitan  areas.    Between  1973 
and  1  977  an  oversupply  of  relatively  unskilled  workers  depressed  the  average 
hourly  wage  rate  for  janitors,  porters,  and  cleaners  6.8  percent  -  from 
$2.95  to  $2.75  -  in  the  Wilmington  SMSA,    During  an  identical  time  period, 
the  average  wage  rate  for  the  same  type  of  activity  on  the  Lower  Eastern 
Shore  increased  over  40  percent  from  $2.35  to  $3.33.    This  combination  of 
factors  enabled  janitors,  porters,  and  cleaners  on  the  Peninsula  to  earn 
over  20  percent  more    in  wages  than  their  counterparts  in  the  Wilmington 
SMSA  in  1977. 
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AGRICULTURE 

Despite  an  appreciable  decrease  in  farm  employment  and  share  of  earnings 
since  1950,  the  agricultural  sector  continues  to  provide  a  substantial  number 
of  employment  and  income  opportunities.    Agriculture  still  remains  the  major 
economic  force  within  the  Delmarva  Peninsula  supporting  an  agri-business  com- 
plex that  includes  hatcheries,  feed  mills,  and  processing  plants  of  integrated 
broiler  firms;  vegetable  canning  and  freezing  plants;  and  suppliers  of  machin- 
ery, fertilizer,  and  other  farm  inputs.    Numerous  individuals  are  employed 
and  receive  income  directly  from  agriculture  and  allied  industries  for  per- 
forming tasks  primarily  associated  with  producing,  harvesting,  and  marketing 
farm  and  farm-related  products.    In  addition,  the  agricultural  sector  indirectly 
generates  other  employment  and  income  opportunities.    Many  individuals  are 
employed  by  and  receive  income  from  business  concerns  which  supply  the  non-farm 
goods  and  services  demanded  by  the  agricultural  sector.    The  total  amount  of 
jobs  and  earnings  that  can  be  directly  or  indirectly  attributed  to  agriculture 
and  related  industries  is  substantial  and  only  partly  indicated  by  statistics 
of  the  agricultural  sector  per  se.    The  continuing  viability  of  Delmarva 
agriculture  contrasts  sharply  with  other  parts  of  the  Northeast  where  agricul- 
ture has  been  displaced  by  residential  and  commercial  development  and  by  changes 
in  national  production  patterns.    As  the  data  presented  below  indicates, 
Delmarva  agriculture  has  been  subjected  to  similar  pressures. 

Because  the  portions  of  Cecil  and  New  Castle  counties  that  are  part  of 
the  survey  area  are  primarily  agricultural,  data  for  these  two  counties  as 
a  whole  have  been  included  in  the  analysis.     In  addition,  data  for  the  Upper 
and  Lower  Shore  areas  of  Maryland  are  presented  separately  to  reflect  the 
differences  in  climate,  soils,  and  type  of  farming  that  distinguish  the  two 
areas . 
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Farm  Characteristics 

Following  national  trends,  the  Peninsula  experienced  a  considerable 
decrease  in  the  number  of  farms  between  1959  and  1974  and  a  moderate  decrease 
in  the  acreage  of  land  in  farms  (Table  13).    Average  size  of  farm  over  the 
same  period  increased  by  35  percent  from  156.7  acres  in  1959  to  212  acres 
in  1974.    The  decline  in  the  number  of  farms  was  relatively  uniform  over 
the  counties  of  the  survey  area  and*  was  the  direct  result  both  of  the 
adoption  of  labor-saving  technology  with  its  accompanying  increase  in  the 
size  of  optimal  management  units  and  of  the  availability  of  off-farm  employ- 
ment opportunities.    The  acreage  of  land  in  farms  decreased  for  two  distinct 
but  related  reasons.    Land  will  be  used  for  agricultural  purposes  only  when 
returns  to  land  in  agriculture  exceed  its  return  in  competing  uses.  Some 
land  in  farms  on  the  Peninsula  was  lost  to  residential,  commercial,  and 
industrial  development  despite  its  relatively  high  agricultural  value.  The 
remaining  decrease  in  farm  acreage  resulted  from  changes  in  agricultural  values 
that  led  to  either  outright  abandonment  or  a  change  to  less  intensive  use. 

Average  size  of  farm  in  1974  varied  considerably  among  Peninsula  counties 
ranging  between  120  acres  in  Wicomico  County,  Maryland,  to  391  acres  in 
Kent  County,  Maryland.    Farms  in  the  Upper  Shore  area  of  Maryland  were  of  a 
considerably  larger  average  size  than  those  of  the  Lower  Shore.    In  three 
counties  on  the  Lower  Shore  of  Maryland  the  average  size  of  farms  was  greater 
than  320  acres.    The  greatest  change  in  average  size  between  1959  and  1974 
occurred  in  Accomack  County,  Virginia,  where  a  48  percent  decrease  in  farm 
numbers  and  only  a  14  percent  decrease  in  land  in  farms  resulted  in  a  65 
percent  increase  in  average  size  of  farm.    Figure  D  further  illustrates 
Peninsula  trends  in  number  of  farms,  land  in  farms,  and  average  size  of 
fa  rm. 

58 


i—  CM  CO 

O  n  >o 

C\J  C\J  - — 


pc  i —  m 
pc  o  cr»  ro  cm 
r—  c\j  rn  m  m 


O  ■— 

ro  in 

CM  CM 


r—  <J-  Ol  O 

CO  O  ■ —  CO 

. —         CM  CM  i — 


CM  O  T  CO 
CO  O  O  cn 
, —  CM  CO  rO  CM 


in  ro  in  cm 

O  CO  CO  CO 

pc  «3-  o  co 


CO  CM 
CM  r— 

CM  CM 


O  «3-  cr. 
cr>  t—  ro 

•—  CM  i— 


.—  CM 


CT1  cP  «T  CM  CO 

co  co  o  p*»  ex. 

ui  m  r-  rs  CO 

. —  ■ —  m  CM  CM 


CO  CM  CO  CO 

i 1 1  pc  CTi  en 
*y  ro  o  co 

CM  r—  <—  i— 


m 
co  o 

i—  CM 


CM  VO  CO  i—  CM 

ro  co  co  in  cm 
m  io  rv  cm  <t 

r—  . —  CM  CM  CM 


o  co  rc 

m  o>  cm  co 

CM  CT>  CO 
CM  <— 


O  CM  CO 
Pc  CM 
«3"  .—  O 


co  co  co  rv  r- 

00  cn  in  00  CM 

rc.  . —  *r  o  r-c 


cm  co  co 
o      cm  pc 


00  «3- 

O  CO 

rc  co 


CO         r—  r— 


CO  I—  r—  .—  , 


CO  r-  lO 

CO  CO  CO 

cm  CO 
cn  n  o 

r—  .—  cP 
CM  . —  CO 


00  I —  CM  CO  CD 

rc  rc  >a-  cn  i— 


cn  *t  in  cm 
ao  cr  *r 
cn  pc  in  r— 


■—  O 

ro  co 

O  r— 


id  cn  in 
cm  m  co 
■ —  o  CO 

CM  i—  CO 

co  cm  co 

CM  r—  CO 


cn  m  cn  cn  cn 
in  cn  co  c^ 
co<rcocoi- 


cnoinui 
co  . —  rc  cn 

OCO"J  l~- 


LO  CO 
CO  «T 
.—  O 


OCM 

ro  in  -cr 

co  co  cn 

i —  CT  O 

cn  cm  CO 

CM  i —  CO 


r—  CJ1  CO  CM  CJ". 

pc  c  io  re  'J) 
pc  co  Cft  i —  o 


O  CO  co  PC 
m  cm  cc  cP 
O  cn  co  co 


r—  CO 

CPi  CO 

r—  O 


CO  CM  CM 

re  co  cn 
U  >J  o 


O  O  CM  rc 
cf  CO  CO  <T>  Pc 

re  -a-  ro  «3-  co 


co  cn  —  , — 
in  n  in  c 

cT  ct  CO  CO 


O  O 
CM  CO 
cP  CM 


O 

o 


CO  co  i— 
rc  ,—  cm 
o  cn  i — 


CM  i — 


r —  . —  CO  . —  cn 
i-  T  co  in  ^ 

co  cn  cr  cn 


co  O  i —  cn 
i —  i —  co  CO 
cn  ct  o  rc 


cp.  -a-  co 

CO  r— 

cm  in  co 


CO  CP.  O  CM 

cm  co  i —  t  cn 
CP*  co  ^j*  co  *^p 


CO  CO  r—  *3- 

. —  Pc  CO  CM 

co  m  o  co 


O  m 
cn  i— 
co  co 


CO  CPt  CO 

cn  pc  cp> 


Pc  CM  CO  CM  O 
Pc  ro  ro  i —  r — 
. —  co  cn  co  cn 


CP.  CO  CO  CO 

cm  co  . —  cn 

pc  cC  cT  O 


cn      cn  o 

Pc  o  PC 
r-  00  CO 


<c 

_J 

:z> 

CO 

i/i 

t 

1 

1 

CU 

1 

s- 

CU 

CO 

cu 

c. 

c 

CO 

s_ 

CU 

c 

S- 

■*-> 

o 

CO 

o 

LU 

o 

cz 

o 

l/) 

CO 

u 

*J 

Q. 

4-1 

.c 

-C 

CO 

cn 

C/1 

CL 

c/1 

m 

c  o 

C/l 

JZ 

c. 

s 

CU 

CJ 

E 

<£ 

cu 

TJ 

o 

4J 

Cu  _Q 

u 

CO 

o 

CJ 

13 

13 

> 

c_ 

CJ  cu 

C 

i_ 

L. 

CJ 

c 

cu  — 

1_ 

<_ 

E 

CJ 

l_ 

E 

ce 

■u 

cu 

cu 

CO 

CU 

o 

o 

o 

c 

o 

<c 

c 

S  ivl 

Q. 

c_) 

<_> 

o- 1— 

s 

a 

CO 

3 

CJ 

■SL 

"3 

CO 

CU  3 

>c 

O. 

o 

cn 

CJ 

C 

_J 

LU 

CU 

i<C 

Z  CO 

S- 
13 

_1 

u 

«t 

O 

Q 

> 

59 


Figure  D 


Delmarva  Farm  Trends 
19  59  -  19  74 


Delaware 


Maryland 
("Upper  Shore) 


Maryland 
(Lower  Shore) 


Virginia 


Delaware 


Maryland 
(Upper  Shore) 

Maryland 
(Lower  Shore) 


Virginia 


Delaware 

Maryland 
(Upper  Shore) 


Maryland 
(Lower  Shore) 


Virginia 


2  3  4  5  6 

Number  of  Farms  (thousands) 


100     ~200      300      400      500      600  700 
Land  in  Farms  (thousand  acres) 


400* 


50 


i 

100  150        200  250 

Average  Size  of  Farm  (acres) 

60 


1959 
1974 


195  9 
19  74 


!00 


1959 
19  7  4 


The  statistics  presented  in  Table  14  on  type  of  farm  indicate  the  changes 
in  Delmarva  agriculture  that  occurred  between  1959  and  1974  and  the  distri- 
bution of  farm  types  across  Peninsula  subareas.    In  1959,  the  predominate 
farm  types  were  poultry,  cash-grain,  dairy,  and  general  farms,  in  that  order, 
with  distinct  differences  among  the  subareas  in  the  distribution  of  these 
types.    In  the  Delaware  subarea,  poultry  farms  were  the  predominate  farm  type 
followed  by  cash-grain  and  dairy  farms.    In  the  Upper  Shore  subarea,  dairy 
farms  predominated  with  cash-grain  and  poultry  farms  being  secondary  special- 
ties.   The  ranking  in  the  Lower  Shore  was  poultry,  cash-grain,  and  general 
farms.     In  the  Virginia  subarea,  poultry  and  cash-grain  farms  predominated. 
Interestingly,  there  were  only  10  dairy  farms  in  the  Virginia  subarea  in 
1959  and  only  slightly  more  than  100  in  the  Lower  Shore  subarea  of  Maryland. 

By  1974,  cash-grain  farms  had  become  the  most  numerous  type  of  farm  on 
the  Peninsula  followed  closely  by  poultry  farms.    In  1959,  these  two  types 
comprised  40.5  percent  of  all  Delmarva  farms,  but  by  1974,  had  almost  doubled, 
with  79.1  percent  of  all  farms  being  devoted  to  either  cash-grain  or  poultry 
production.    The  number  of  dairy  and  general  farms  on  the  Peninsula  decreased 
by  over  half  both  in  absolute  and  percentage  terms.    Dairy  operations  ceased 
to  exist  entirely  in  Virginia.    Cash-grain  and  dairy  farms  continued  to  be 
most  prevalent  in  the  northern  half  of  the  Peninsula  with  poultry  and  cash-grain 
farms  predominating  in  the  southern  half.    Vegetable  farms,  while  decreas- 
ing in  absolute  number  on  the  Peninsula,  actually  increased  in  percentage 
terms  in  Delaware  and  Virginia.    While  cash-grain  farms  predominate,  12.1 
percent  of  all  farms  in  Virginia  are  devoted  to  vegetable  production. 

The  tenure  of  farm  operators  in  1974  is  illustrated  in  Figure  E.  For 
the  Peninsula  as  a  whole,  59.4  percent  of  all  operators  were  full  owners, 
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Figure  E 
Delmarva  Farm  Tenure 
1974 


Tenants 
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28.2  percent  were  part  owners,  and  12.4  percent  were  tenants.  Subareas 
exhibited  little  variation  in  tenure  pattern  with  the  exception  of  the 
Virginia  subarea  where  full  owners  comprised  only  38.5  percent  of  all  farm 
operators  with  part  owners  and  tenants  a  more  common  form  of  tenure  than  in 
the  remainder  of  the  Peninsula. 

Despite  the  continued  viability  of  Delmarva  agriculture,  a  sizable 
number  of  farm  operators  reported  off-farm  work  in  1974  (Table  15). 

Table  15--Farm  operators  reporting  off-farm  work,  number  and  percent  of  all 
operators,  Delmarva  Peninsula  and  subareas,  1974 


Reporting  all  Percent  of  all  Reporting  off-farm 

Subarea  off-farm  work  farm  operators    work  of  100  days  or  more 

DELMARVA  PENINSULA  3,381                   39.2  3,051 

Delaware  1,387                   41.9  1,174 

Maryland:  1,832                   39.0  1,494 

Upper  Shore  934                   39.3  743 

Lower  Shore  898                   38.8  751 

Virginia  162                   26.0  125 


Source:    Bureau  of  the  Census,  1974  Census  of  Agriculture 

Approximately  39  percent  of  all  farm  operators  worked  off-farm  in  1974. 
While  almost  42  percent  reported  off-farm  work  in  the  Delaware  subarea, 
only  26  percent  of  all  operators  in  the  Virginia  subarea  were  similarly 
employed.    For  the  Peninsula  as  a  whole,  83  percent  of  those  reporting  off- 
farm  work  were  employed  for  100  days  or  more.    The  seasonality  of  labor 
requirements  for  cash-grain  production  and  the  labor  required  to  manage  a 
modern  broiler  house  are  both  amenable  to  part  time  or  full  time  work  in 
non-farm  occupations  where  job  opportunities  are  available. 
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Crop  and  Livestock  Production 

The  economic  importance  of  agriculture  on  the  Peninsula  is  illustrated 
in  Table  16.    Sales  of  all  farm  products  in  1974  totaled  616.9  million  dollars, 
an  increase  of  165.9  percent  over  1959.    Sales  of  all  crops  accounted  for 
about  one-third  of  total  sales  with  sales  of  livestock,  poultry,  and  dairy 
products  accounting  for  the  remaining  two-thirds.    Crop  sales  increased  by 
151.7  percent  between  1959  and  1974  with  field  crop  sales  exhibiting  the 
largest  absolute  and  percentage  increases  in  sales.    All  crops  had  a  net 
sales  increase  of  at  least  140  percent  except  for  fruits  and  nuts  which 
experienced  a  9  percent  rise  in  sales.    Livestock  and  dairy  product  sales 
more  than  doubled  between  1959  and  1974.    The  major  portion  of  the  rise 
was  due  to  increased  sales  of  poultry  and  poultry  products.    Of  all  livestock 
and  dairy  products  only  the  Other  Livestock  and  Products  category  had  a  net 
decrease  in  sales  over  the  period. 

The  distribution  of  crop  and  livestock  sales  over  the  Peninsula  subareas 
reflected  the  increased  importance  of  cash-grain  and  poultry  production  and 
the  decreased  importance  of  dairy  production.    Increased  sales  of  all 
crops  were  particularly  notable  in  the  Upper  Shore  subarea  where  field 
crop  sales  rose  five  times  while  sales  of  forest  products  and  horticultural 
specialties  increased  a  phenomenal  540  percent.    The  Lower  Shore  subarea 
had  an  increase  in  sales  of  poultry  and  poultry  products  of  268  percent  over 
the  1959  to  1974  period  and  all  subareas  except  the  Upper  Shore  of  Maryland 
more  than  doubled  sales  of  livestock  sold  alive. 

Crop  Production.    Production  of  all  major  crops  increased  between  1959  and  1974 
with  the  exception  of  all  hay  and  sweet  potatoes  (Table  17).    Wheat,  corn, 
and  soybean  production  increased  by  96.8  percent,  38.1  percent,  and  86.5 
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percent,  respectively.    The  Upper  Shore  subarea  had  a  three-fold  increase  in 
soybean  production  mirroring  the  shift  to  grain  production  noted  above. 
Wheat  production  doubled  on  the  Peninsula  with  the  Virginia  subarea  experienc- 
ing a  phenomenal  increase  of  1,786.5  percent.    This  rise,  along  with  the 
increase  of  32.8  percent  in  small  grain  production  in  the  Virginia  subarea, 
reflects  the  adoption  of  double  cropping  of  winter  wheat  and  barley  with 
vegetable  crops  and  the  use  of  two-year  rotations  of  corn,  winter  grain, 
and  soybeans.    Multiple  crop  rotations  are  also  being  adopted  in  the  Lower 
Shore  subarea.    Total  Irish  potato  production  on  the  Peninsula  increased 
2.8  percent  between  1959  and  1974.    Interestingly,  every  subarea  except 
Virginia  experienced  at  least  a  20  percent  decrease  in  Irish  potato  produc- 
tion.    In  Virginia,  Irish  potato  production  increased  30.2  percent.  By 
1974  nearly  seven  of  every  ten  Irish  potatoes  produced  on  the  Delmarva 
Peninsula  were  grown  in  Virginia. 

Data  on  the  acreage  of  major  crops  as  a  percent  of  harvested  cropland 
are  presented  in  Table  13.    Corn  and  soybeans  were  grown  on  84  percent  cf 
harvested  cropland  in  1974  as  opposed  to  63  percent  in  1959.    The  proportions 
of  cropland  devoted  to  all  other  crops  except  wheat  decreased  between  1959 
and  1974.    Cropping  patterns  in  1974  were  similar  across  Delmarva  subareas 
with  the  exception  of  the  Virginia  subarea.     In  the  two  Virginia  counties, 
41  percent  of  harvested  cropland  was  devoted  to  production  of  vegetables, 
Irish  potatoes,  and  sweet  potatoes.    Soybeans  were  grown  on  an  additional 
48  percent  of  cropland,  wheat  on  13  percent,  and  only  8  percent  of  cropland 
was  in  corn. 

Major  crop  acreages  by  county  for  Census  years  between  1959  and  1974  are 
presented  in  Table  19.    These  data  give  a  further  indication  of  the  general 
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trend  on  the  Peninsula:    the  increased  production  of  soybeans  and  wheat; 
the  continuing  importance  of  corn;  and  the  declining  trend  in  vegetable 
and  sweet  potato  production. 

Livestock  Production.    Livestock  inventory  and  sales  numbers  by  county  for 
1959  and  1974  are  presented  in  Table  20.    With  the  exception  of  hogs  and 
pigs,  inventory  numbers  of  livestock  decreased  by  at  least  32  percent  in  all 
categories  between  1959  and  1974.    The  decline  in  the  number  of  milk  cows 
reflects  both  the  decreasing  importance  of  dairying  on  the  Peninsula  and 
the  national  trend.    Decreases  in  inventories  of  cattle  and  calves,  sheep 
and  lambs,  and  horses  and  ponies  resulted  from  the  increasing  specializa- 
tion of  Delmarva  agriculture  in  cash-grain  and  poultry  production  and  the 
suDsequent  decline  in  general  farming.    The  decrease  in  the  number  of  horses 
and  ponies  was  moderated  by  the  increasing  popularity  of  pleasure  horses, 
particularly  in  suburban  areas.    In  Cecil  County,  for  example,  the  number  of 
horses  and  ponies  on  farms  in  1974  was  48.5  percent  higher  than  the  1959 
statistic.    Sales  of  cattle  and  calves  and  of  sheep  and  lambs  decreased 
considerably  between  1959  and  1974,  paralleling  the  decrease  in  inventory 
numbers . 

In  contrast,  sales  of  hogs  and  pigs  increased  by  57  percent  over  the 
same  period  although  the  number  of  hogs  and  pigs  in  inventory  was  essentially 
the  same  in  1974  as  it  was  in  1959.    Producers  have  succeeded  in  increasing 
pigs  farrowea  per  sow  and  reducing  the  time  needed  to  raise  a  pig  to  market 
weight  thereby  increasing  sales  without  a  parallel  increase  in  inventory. 
To  some  extent,  the  continuing  growth  of  swine  production  is  the  result  of 
increases  in  poultry  production  since  hatchery  and  processing  plant  wastes 
are  a  ready  source  of  animal  protein  for  hog  nations.    As  the  county  data 
indicates,  in  most  cases,  tne  greatest  increases  in  hog  sales  between  1959 
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and  1974  occurred  in  those  counties  where  poultry  production  also  showed  the 
greatest  increase. 

Poultry  Production.     Inventory  or  sales  of  poultry  -  chickens,  broilers, 
and  turkeys  -  are  illustrated  in  Table  20.    The  smallest  segment  of  the 
poultry  industry  on  the  Oelmarva  Peninsula  is  turkey  production  which  has 
experienced  a  steady  decline  during  the  past  twenty  years.  Interestingly, 
while  turkeys  were  raised  to  some  extent  in  every  county  in  1959,  by  1974 
turkey  production  in  the  southern  portion  of  the  Peninsula  had  almost 
ceased  entirely.    Turkey  production  had  shifted  northward  becoming  non-existent 
in  Virginia,  relatively  small  in  the  Lower  Shore  subarea,  moderate  in  the 
Upper  Shore  of  Maryland,  and  heavily  concentrated  in  Delaware  -  with  98 
percent  of  the  total.    Sussex  County,  Delaware,  raises  95  percent  of  the 
entire  turkey  population  on  the  Delmarva  Peninsula  and  was  the  only  county 
to  experience  an  increase  in  the  number  produced  between  1959  and  1974. 

The  production  of  chickens  (primarily  laying  hens  and  started  pullets) 
is  the  next  largest  segment  of  the  poultry  industry.     Inventories  of  chickens 
3  months  old  and  over  rose  23  percent  for  the  Peninsula  as  a  whole.  The 
Lower  Shore  of  Maryland  experienced  an  increase  of  221  percent  but  inventories 
in  the  remaining  three  subareas  declined.    Chicken  production  is  most 
heavily  concentrated  in  Delaware  and  the  Lower  Shore  of  Maryland.  Wicomico 
County,  Maryland,  experienced  a  phenomenal  728  percent  increase  in  chicken 
production  between  1959  and  1974.    However,  Sussex  County,  Delaware,  still 
contains  the  heaviest  concentration  of  chickens  -  raising  nearly  one  of 
every  three  produced  on  the  whole  Peninsula. 

The  largest  and  fastest  growing  segment  of  the  poultry  industry  on  the 
Delmarva  Peninsula  is  broiler  production.    The  number  of  broilers  sold  in 


76 


1974  amounted  to  2S6.3  million  birds  -  an  increase  of  34  percent  since  1959. 
Broiler  production  increased  in  all  but  two  Peninsula  counties.    The  greatest 
increases  in  absolute  number  occurred  in  Sussex  County,  Delaware,  and  in  the 
Lower  Shore  of  Maryland.    These  two  areas,  each  with  an  approximately  equal 
number  of  birds,  together  account  for  4  of  every  5  broilers  produced  on  the 
Peninsula.    Within  these  areas  integrated  broiler  firms  have  become  established 
as  the  dominant  force  in  the  industry.    These  firms  exert  complete  control 
over  the  production  of  their  broilers  from  the  breeding  flocks  that  produce 
eggs  for  their  hatcheries  to  the  advertising  that  sells  their  product  in 
Boston  and  Mew  York.    Even  after  chicks  are  placed  with  contract  broiler 
producers,  the  integrated  firms  supervise  their  care  and  feeding  to  ensure 
that  death  losses  are  minimized  and  weight  gains  maximized  within  established 
quality  standards.    The  growth  and  continued  viability  of  the  poultry  industry 
can  be  directly  attributable  to  increased  broiler  production  over  the  past 
fifteen  years. 

Oelmarva  agriculture  has  continued  to  grow  despite  increasing  competition 
for  land  and  labor  on  the  Peninsula.    Its  viability,  in  contrast  to  agriculture 
in  the  Northeast  in  general,  is  the  direct  result  of  the  development  of  those 
facets  of  its  productive  capacity  in  which  it  enjoys  a  competitive  advantage. 
Delmarva  vegetables  and  potatoes  are  harvested  for  fresh  market  to  coincide 
with  the  end  of  the  harvest  season  in  southern  states,  but  before  harvesting 
begins  in  Pennsylvania,  Mew  Jersey,  and  New  York.    Similarly,  the  Oelmarva 
broiler  industry  has  capitalized  on  the  Peninsula's  location  with  respect  to 
major  urban  markets  and  the  capacity  of  Peninsula  land  to  produce  feed  grains. 
To  date,  organizational  efficiency  has  offset  the  impacts  on  agriculture  of 
economic  growth  in  the  remainder  of  the  Peninsula  economy.     In  the  future, 
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however,  rising  prices  for  agricultural  land  and  increasing  competition  for 
labor  will  impose  a  constraint  on  further  expansion  of  agriculture  unless 
continued  innovation  is  forthcoming  and/or  institutional  arrangements  are 
adopted  to  modify  the  impact  of  existing  trends. 
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LAND  USE 

The  Delmarva  Peninsula  has  been  relatively  untouched  by  the  trend 
toward  urbanization  occurring  in  other  rural  areas  adjacent  to  the  Boston- 
Washington  megalopolis.    Agriculture  is  still  the  major  single  use  of  land 
on  the  Peninsula  and  imparts  a  distinctively  rural  character  to  the  area. 
In  the  future,  however,  agriculture  will  face  increasing  competition  for 
the  use  of  land.    As  the  urbanizing  influence  of  the  major  population  centers 
increases,  the  Peninsula  will  become  the  site  of  more  permanent  and  vacation 
homes,  more  industry,  and  more  commercial  areas  providing  goods  and  services 
to  a  growing  population.    Increasing  incomes,  more  leisure  time,  early  retire- 
ment and  added  longevity  have  created  a  demand  for  vacation  communities  and 
retirement  homes.    The  demand  for  "second  homes"  occurs  primarily  in  areas 
where  recreational  opportunities  and  escape  from  the  pressures  or  urban  living 
are  available.    The  Peninsula  can  satisfy  both  requirements.    The  surrounding 
waters  provide  excellent  boating,  fishing,  surfing,  seaside  camping,  beaches, 
and  ocean  bathing.    The  rural  character  of  the  Peninsula  provides  a  respite 
from  the  problems  and  pressures  associated  with  urban  life.    The  Peninsula 
is  also  easily  accessible  from  the  urban  centers  of  Philadelphia,  Wilmington, 
Baltimore,  Washington,  D.C.,  and  Norfolk. 

New  industry  is  appearing  for  several  reasons.    First,  the  shift  in 
agriculture  from  reliance  on  manpower  to  machinery  has  created  a  pool  of  un- 
employed and  underemployed  labor  available  for  use  by  new  industrial  enter- 
prises.   Second,  wage  rates  are  comparatively  less  on  the  Delmarva  Peninsula 
than  in  adjacent  urban  areas,  resulting  in  lower  labor  costs  for  fledgling 
industrial  ventures  locating  in  the  region.    Third,  the  proximity  of  the 
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Peninsula  to  major  markets  and  improvements  in  highway  access  to  the 
Peninsula  have  stimulated  industrial  growth.    And,  fourth,  large  tracts 
of  land  are  available  at  reasonable  cost,  some  with  publicly  financed 
improvements  designed  to  attract  new  industry. 

While  the  trend  toward  more  intensive  land  use  has  begun  on  the 
Peninsula,  the  pattern  of  land-use  today  is  overwhelmingly  "non-urban." 
Throughout  the  foreseeable  future, "extensive  uses  of  the  land  resources 
can  be  expected  to  predominate.    It  must  be  noted,  however,  that  develop- 
ment of  highway  frontage  for  residential,  commercial,  and  industrial  purposes 
may  lead  to  a  more  urban  appearance  for  the  Peninsula  than  land  use  statistics 
alone  would  indicate. 

Classification  of  Land  Use  and  Data  Sources 

The  land  use  areas  presented  in  this  report  were  estimated  from  maps 
supplied  by  the  Delaware  and  Maryland  State  Planning  Offices  and  the  United 
States  Geological  Survey's  CARETS  (Central  Atlantic  Regional  Ecological 
Test  Sight)  program.    Although  the  degree  of  disaggregation  in  land  use 
categories  differs  among  the  states,  all  follow  the  United  States  Geological 
Survey  definition  and  classification  scheme  making  aggregation  to  sc-ie  common 
basis  possible. 

For  purposes  of  this  report,  land  uses  were  divided  into  three  broad 
classifications:    Urban;  Agricultural;  and  Non-Urban,  Non-Agricultural. 
Each  broad  classification  is  a  collection  of  four  or  five  specific  land  use 
categories.    The  following  is  a  listing  of  the  broad  classifications,  the 
specific  land  use  categories,  and  the  types  of  vegetation,  structures,  or 
activities  which  occur  in  each  specific  land  use  category. 
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I.  Urban: 

A.    Residential  Land  Use.    This  classification  includes  all  residential 
uses  with  no  distinction  being  made  between  si  ngl  e-fami  ly  or  multi- 
family  units.    Residential  units  include  owner-occupied  townhouses  , 
structures  with  two  units  or  more,  including  condominiums  and  other 
forms  of  multi -family  ownership  or  rental  including  rooming  and 
boarding  houses,  membership*  lodges,  residence  halls  and  dormitories, 
retirement  homes,  orphanages,  religious  quarters,  seasonal  housing 
(such  as  summer  cottages),  and  mobile  home  parks  and  courts. 

3.    Commercial  Land  Use.    This  classification  includes  those  areas  at 
which  retail  sales,  office,  and  service  activities  are  performed 
plus  strip  and  cluster  settlement  areas. 

C.  Industrial  Land  Use.    Included  in  this  category  are  surface  mining 
and  extraction;  warehouses;  junk  yards;  refuse  disposal;  contracting 
construction;  transportation,  communications,  and  utilities;  plus 
manufacturing,  processing,  and  other  light,  intermediate,  and  heavy 
industry. 

D.  Urban  Open .    This  classification  includes  educational  facilities; 
public  and  private  institutions;  golf  courses;  zoos;  cemeteries;  urban 
parks;  and  undeveloped  land  within  an  urban  setting. 

1 1 .    Agri  cul tural : 

A.    Cropl and .    Included  in  this  classification  are  cropland  harvested; 
cultivated  summer- fal  1 ow  and  idle  cropland;  land  on  which  crop 
failure  occurs;  and  cropland  in  soi 1 -improvement  grasses  and  legumes. 

3.    Cropl  and/Pasture .    This  classification  contains  land  which  is  used 
for  pasture  in  rotation  with  crops  or  contains  land  which  is 
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difficult  to  categorize  as  either  exclusively  Cropland  or  Pasture. 

C.  Pasture .    Land  more  or  less  permanently  used  for  grazing. 

D.  Confined  Feeding  Operations.    Included  in  this  category  are  beef 
cattle  feedlots,  dairy  operations  with  confined  feeding,  poultry 
farms,  hog  feedlots,  and  other  specialized  livestock  production 
enterpri  ses . 

E.  Other  Miscellaneous  Agriculture.    Included  in  this  category  are 
farmsteads;  orchards;  holding  areas  for  livestock  such  as  corrals, 
breeding  and  training  facilities  on  horse  farms;  farm  lanes  and 
roads;  ditches,  and  similar  related  uses. 

III.    Non-Urban,  Non-Agricultural: 

A.  Woodlands .  This  category  contains  all  commercial  and  non-com- 
mercial forests;  land  used  for  forestry  activities  and  related 
service;  and  wooded  areas  within  the  confines  of  farms. 

B.  Inland  Water.    Included  in  this  classification  are  natural  and 
artificial  impoundments  of  water  -  ponds,  lakes,  or  reservoirs  - 
used  for  irrigation,  flood  control,  municipal  water  supplies, 
recreation,  or  electric  power  generation. 

C.  Wet! ands .    Included  in  this  category  are  areas  where  the  water 
level  is  at,  near,  or  above  the  land  surface  for  a  significant 
portion  of  the  year,  such  as  mudflats,  marshes,  swamps,  bogs,  and 
pothol es . 

D.  Beach,  Transitional,  and  Barren  Land.    This  category  consists  of 
beaches  -  smooth  sloping  accumulations  of  sand,  pebbles,  and  gravel 
along  a  shoreline;  non-beach  sand  accumulations;  transitional  areas 
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in  which  an  indeterminate  change  in  land  use  is  occurring  - 
forest  land  cleared,  wetlands  drained,  or  acreage  bared;  strip 
mines,  quarries,  and  gravel  pits;  and  barren  land  -  bare  exposed 
rock  or  accumulations  of  rock  without  vegetative  cover. 
Peninsula  Land  Use 

Land  use  acreages  for  the  14  counties  in  the  survey  area  are  shown  in 
Table  21.    Only  acreages  south  of  the  Chesapeake  and  Delaware  Canal  are 
included  for  Cecil  County,  Maryland,  and  New  Castle  County,  Delaware.  Based 
upon  acreage  data,  Table  22  presents  land  uses  as  a  percentage  of  total  land 
area.    The  proportion  of  total  acreage  devoted  to  each  land  use  is  shown  by 
county . 

Of  the  three  broad  classifications,  the  percentage  of  land  in  Urban  use 
is  the  smallest.    Only  3.5  percent  of  the  entire  Peninsula  land  area  is 
devoted  to  urban  activities.    Of  all  land  usage  on  the  Peninsula,  42.7  percent 
is  agricultural  in  nature.    The  largest  proportion  of  land  area  is  in  the  Non- 
Urban,  Non-Agricultural  classification.    Over  half  (53.8%)  of  the  land  acreage 
on  the  Delmarva  Peninsula  is  employed  in  uses  other  than  urban  or  agricul- 
tural with  Woodland  (35.7%)  and  Wetland  (15.9%)  accounting  for  the  bulk 
(52.5%)  of  this  acreage. 

Within  the  Urban  classification  the  predominant  land  use  is  Residential. 
The  pattern  and  character  of  Residential  land  use  varies  considerably  within 
the  Peninsula.    Sussex  County,  Delaware,  accounting  for  over  one-sixth  the 
total  land  area  of  the  Peninsula,  has  the  largest  amount  of  acreage  devoted 
to  Residential  use.    Of  all  land  in  Sussex  County,  17,500  acres  or  2.9  percent 
is  residential  in  nature.    Kent  County,  Delaware,  has  the  second  greatest 
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concentration  of  Residential  land  use  with  9,723  acres.    Other  significant 
concentrations  of  Residential  land  acreage  are  found  in  Worcester  County, 
Wicomico  County,  and  Talbot  County,  Maryland. 

The  average  amount  of  land  in  Commercial  use  on  the  Delmarva  Peninsula 
is  relatively  small  -  one  half  of  one  percent.    However,  among  the  14 
counties  the  percentage  of  Commercial  land  use  ranges  from  .1  to  1.1  percent 
Within  the  region  two  of  the  most  a'ctive  centers  of  commerce  are  Dover, 
Delaware,  and  Salisbury,  Maryland.    Dover  serves  as  a  major  center  for 
wholesale  and  retail  trade  in  the  northern  portion  of  the  Peninsula.  Salis- 
bury -  regional  center  for  wholesaling,  retailing,  transportation,  and 
services  -  performs  the  same  function  for  the  southern  Peninsula.  While 
commercial  activity  is  generally  located  in  areas  with  high  population 
concentrations,  there  are  some  interesting  exceptions.    In  Virginia  the 
percentage  of  land  devoted  to  Commercial  activities  is  greater  than  that 
of  Residential  use  in  both  Northampton  (1.1%)  and  Accomack  (.8%)  counties. 
This  may  be  attributable,  in  part,  to  the  expansion  of  commercial  enter- 
prises to  accommodate  non-residents--such  as  tourists,  hunters,  and  truckers 
who  may  account  for  a  significant  portion  of  trade  in  an  area  in  which 
the  resident  population  base  is  relatively  low.    In  addition,  land  uses 
connected  with  water  related  activities  such  as  docks,  marina  complexes, 
and  seafood  processing  facilities  were  categorized  as  Commercial  in  an 
area  in  which  coastal  areas,  inlets,  and  harbors  abound. 

Within  the  14  counties  on  the  Delmarva  Peninsula  the  amount  of  land 
used  for  Industrial  purposes  ranges  from  approximately  50  to  5,680  acres. 
As  a  general  rule,  industrialization  is  greatest  in  those  counties  with 
the  largest  amounts  of  Residential  and  Commercial  activity.    Such  areas  of 
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large  population  concentrations  usually  possess  the  diverse  transportation 
network  necessary  for  efficient  access  to  markets;  skilled  labor,  and 
supporting  suppliers  of  equipment  and  industrial  services.  However, 
relatively  large  acreages  of  industrial  use  also  appear  in  some  Peninsula 
counties  where  forests  and  farms  supply  sources  of  raw  material  -  such  as 
timber,  broilers,  and  vegetables  -  for  processing. 

Approximately  26,300  acres  of  land  on  the  Delmarva  Peninsula  are 
devoted  to  Urban  Open    uses— 11 ,495  acres  in  Delaware,  12,847  acres  in 
Maryland,  and  1,953  acres  in  Virginia.    While  Kent  County,  Delaware,  has 
the  largest  amount  of  acreage  (5,732  acres),  Cecil  County,  Maryland,  has 
the  greatest  proportion  (1.7*)  of  land  in  Urban  Open  use.  Northampton 
County,  Virginia,  has  the  least  amount—both  in  terms  of  acreage  and  pro- 
portion—of Urban  Open  land  on  the  Peninsula. 

Of  the  three  general  classifications,  Agricultural  activity  occurs 
on  over  four  of  every  ten  acres  of  land  on  the  Delmarva  Peninsula.  Although 
rather  evenly  distributed,  the  northern  counties  have  a  considerably  larger 
portion  of  total  land  area  devoted  to  agriculture  than  the  counties  in  the 
southern  half  of  the  Peninsula.    In  the  Upper  Shore  area  of  Maryland,  for 
example,  Agricultural  land  use  is  59.2  percent  of  the  total  land  area  while 
in  the  Lower  Shore  area  only  30.6  percent  of  total  land  area  is  agricultural. 
In  part,  this  is  a  reflection  of  the  larger  proportion  of  total  land  suitable 
for  agriculture  in  the  Upper  Shore  area  since  wetlands  account  for  over  a 
sixth  of  the  land  area  (17.9%)  in  the  Lower  Shore  area  as  compared  to  only 
2.0  percent  in  the  Upper  Shore.    In  every  county,  however,  Agricultural 
land  use  is  more  than  24  percent  of  total  land  area. 
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Within  the  Agricultural  classification,  Cropland  is  the  largest  land 
use  -  with  29.4  percent  of  the  Peninsula  total.    Three  counties  in  the 
Upper  Shore  area  contain  the  greatest  percentage  of  Cropland:    Kent  (62.4%), 
Queen  Anne's  (59.4%),  and  Talbot  (56.8%).    In  every  county  in  Delaware  and 
Maryland,  Cropland  comprises  more  than  one-fifth  {22%)  of  land  use. 

In  Delaware  and  Maryland,  land  uses  which  could  neither  be  clearly 
identified  as  either  Cropland  or  Pasture  or  which  served  both  purposes 
were  placed  in  a  special  Cropland/Pasture  category.    Due  to  a  definitional 
difference,  all  acreage,  whether  Cropland  or  Pasture,  was  categorized  as 
Cropland/Pasture  in  Virginia.    However,  the  actual  ratio  of  Cropland  to 
Pasture  in  Virginia  is  probably  very  similar  to  that  of  the  southern  countie 
of  Maryl and . 

Pasture  accounted  for  .9  percent  of  land  usage.    Acreage  devoted  to 
pasture  was  relatively  greater  in  Delaware  and  the  Upper  Shore  of  Maryland 
than  in  the  rest  of  the  Peninsula.    Cecil  County,  Maryland,  with  3.9  percent 
had  the  highest  proportion  of  land  in  pasture.    Separate  Pasture  land  area 
was  not  estimated  for  Virginia  but  can  safely  be  considered  as  a  relatively 
small  proportion. 

As  Table  22  illustrates,  the  second  smallest  category  within  the 
Agricultural  classification  is  Confined  Feeding.    A  significant  portion  of 
land  in  the  Confined  Feeding  category  is  used  for  poultry  production.  The 
largest  percentage  of  Confined  Feeding  occurs  in  the  Lower  Shore  area  of 
Maryland,  where  the  broiler  industry  is  very  heavily  concentrated.  The 
counties  of  Wicomico,  Worcester,  and  Somerset,  Maryland,  account  for  the 
greatest  acreages  of  Confined  Feeding.     In  Delaware,  the  percentage  of  land 
devoted  to  Confined  Feeding  is  relatively  low  while  in  Virginia  the  pro- 
portion, because  of  the  lack  of  a  separate  classification,  cannot  be 
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reliably  estimated. 

All  land  neither  Urban  nor  Agricultural  is  included  in  the  Non-Urban, 
Non-Agricultural  classification.    Two  of  the  larger  categories,  Woodland 
and  Wetland,  might  well  be  considered  as  separate  classifications  under 
another  grouping  system.    Over  1.3  million  acres  can  be  categorized  as 
Woodland  on  the  Delmarva  Peninsula.    Only  Total  Agriculture  with  approxi- 
mately 1.5  million  acres  is  a  larger  land  use  than  Woodland.    The  amount 
of  acreage  contained  in  the  Wetland  category  is  three  times  as  great  as 
that  in  the  Total  Urban  classification.    In  comparison  to  Total  Agriculture, 
however,  Wetland  land  use  accounts  for  only  one-third  as  much  area.  The 
two  other  categories  within  the  Non-Urban,  Non-Agricultural  classification, 
Inland  Water  and  Beach/Transitional /Barren ,  are  relatively  minor  uses  which 
combined  account  for  less  than  1.5  percent  of  total  Peninsula  land  acreage. 

In  comparison  to  the  other  two  general  classifications,  acreage  devoted 
to  Non-Urban,  Non-Agricultural  purposes  is  15.37  times  as  great  as  Urban 
and  1.26  times  as  great  as  Agricultural  land  use.    The  Non-Urban,  Non-Agri- 
cultural classification  accounts  for  over  half  (53.8%)  of  total  Peninsula 
usage.    The  largest  concentration  of  Non-Urban,  Non-Agricultural  land  occurs 
in  the  Lower  Shore  area  of  Maryland  and  in  Virginia.    The  amount  of  Non- 
Urban,  Non-Agricultural  land  ranges  from  32.9  percent  in  Kent  County, 
Maryland,  to  72.8  percent  in  Somerset  County,  Maryland. 

Woodland  is  the  largest  category  within  the  Non-Urban,  Non-Agricultural 
classification  and  accounts  for  over  one-third  (36.7%)  of  Peninsula  land 
area.    Like  Agricultural  land,  Woodland  is  relatively  evenly  distributed 
on  the  Peninsula  with  each  county  having  at  least  one  quarter  of  total  land 
area  in  Woodland  uses.  '  In  contrast  to  the  distribution  of  Agricultural 
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land,  however,  the  counties  in  the  southern  half  of  the  Peninsula  have 
a  larger  percentage  of  Woodland  than  those  in  the  northern  part.  Woodland 
in  the  Lower  Shore  counties  of  Worcester  and  Wicomico,  Maryland,  accounts 
for  53.4  percent  and  52.3  percent  of  land  area,  respectively.  Commercial 
forestry  on  the  Delmarva  Peninsula  is  most  heavily  concentrated  in  the 
Lower  Shore  of  Maryland  where  the  greatest  amount  of  forest  and  woodland 
is  located. 

Wetland,  the  second  largest  category  within  the  Non-Urban,  Non-Agri- 
cultural classification,  accounts  for  15.9  percent  of  Peninsula  land  area. 
In  terms  of  distribution,  the  lower  half  of  the  Peninsula  has  considerably 
larger  acreages  of  Wetland  than  the  northern  sector.    While  relatively 
sparse  in  the  Upper  Shore  area  of  Maryland,  Wetland  accounts  for  over  one- 
fifth  of  total  land  acreage  in  several  counties  on  the  Lower  Shore  of 
Maryland  and  Virginia.    In  Northampton  County,  Virginia,  Somerset  County, 
Maryland,  and  Accomack  County,  Virginia,  Wetland  ranges  between  28  and  31 
percent  of  total  land  area. 

Table  23  presents  the  county  land  use  data  as  a  percent  of  the  Delmarva 
total  and  further  illustrates  the  distribution  of  land  use  among  counties. 
Data  in  Table  23  substantiates  the  fact  that  land  use  below  the  Chesapeake 
and  Delaware  Canal  is  overwhelmingly  rural  in  nature  with  small  urban  areas 
accounting  for  the  residential,  commercial,  and  industrial  activity. 
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WATER  USE 

Water  is  a  major  resource  in  both  manufacturing  and  agriculture.  The 
"use"  of  water  in  the  two  sectors,  however,  has  different  implications  for  wat 
supply  and  water  quality.    Most  manufacturing  water  use  is  for  cleaning  and 
cooling  with  very  little  of  the  water  intake  being  embodied  in  the  product  or 
lost  to  the  atmosphere  as  evaporation  or  transpiration.    Thus,  the  supply  of 
water  to  other  users  is  substantially  unchanged  by  its  use  in  manufacturing. 
Water  quality,  on  the  other  hand,  is  often  adversely  affected  by  the  waste 
heat,  organic  materials,  heavy  metals,  and  nutrients  in  manufacturing  waste 
water.    Agricultural  water  use  is  consumptive  to  the  extent  that  it  is  used 
for  irrigation;  livestock  and  poultry  consumption;  and  domestic  purposes. 
Compared  to  manufacturing  use  of  water,  agricultural  use  may  have  a  greater 
impact  on  water  supply  particularly  when  large  acreages  are  irrigated. 
Agricultural  use  also  has  impacts  on  water  quality,    Poor  farming  techniques 
can  result  in  runoff  with  high  sediment  loads  and  in  the  discharge  of 
fertilizer  nutrients  and  pesticides  into  waterways.    Runoff  from  feedlots  may 
also  contribute  high  concentrations  of  animal  waste.    The  goal  in  water 
resources  management  for  both  uses,  however,  is  the  same  -  to  maximize 
productive  use  of  available  supplies  and  to  minimize  pollution  of  all  types. 
Manufacturi  nq 

The  major  water-using  industries  on  the  Peninsula  are  those  engaged  in 
the  manufacture  of  food  and  kindred  products;  textile  mill  products;  lumber 
and  wood  products;  chemicals;  rubber  products;  stone,  clay,  glass  and  concrete 
products;  primary  metals;  and  machinery  except  electrical  machinery.     In  1  '^7 3 
there  were  149  establishments  on  the  Delmarva  Peninsula  in  these  industry 
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groups.  Of  the  total, 104  (70%)  were  in  the  food  and  kindred  products  group. 
Table  24  lists  the  number  of  establishments  by  industry  group  and  by  county. 

Caroline,  Dorchester,  Talbot,  and  Wicomico  Counties  in  Maryland  and 
Sussex  County,  Delaware,  each  had  ten  or  more  establishments  engaged  in  manu- 
facturing and  processing  food  and  kindred  products.    These  counties  also 
accounted  for  a  major  proportion  of  the  vegetables  grown  on  the  Peninsula, 
broilers  raised,  and  seafood  landed.    Among  the  other  industry  groups,  only 
chemicals  and  allied  products  and  stone,  clay,  glass,  and  concrete  products 
had  three  or  more  establishments  in  any  one  county.    Eight  plants  in  the 
chemical  group  were  located  in  Sussex  County,  Delaware.    The  counties  of  Kent 
and  Sussex  in  Delaware  and  Wicomico  in  Maryland  each  had  three  establishments 
engaged  in  stone,  clay,  glass,  or  concrete  product  manufacturing. 
Agricul ture 

Agricultural  water  use  for  the  Chesapeake  Bay  Study  Area,  which  includes 
the  Delmarva  Peninsula,  was  estimated  for  the  years  1  950,  1  960,  and  1  970.—  ■ 
This  section  summarizes  the  procedure  used  to  develop  those  estimates  and 
presents  the  estimates  of  the  three  components  of  rural  water  use  -  rural 
domestic;  livestock  and  poultry;  and  irrigation  -  for  the  14  counties  on  the 
Peni nsul a . 

Rural  Domestic  Water  Use.    Between  1950  and  1970  the  domestic  population  was 
a  major  user  of  water  in  rural  areas.    By  1970  Census  of  Population  definition, 
the  rural  domestic  population  is  composed  of  a  rural  farm  component  and  a 
rural  nonfarm  component.    All  rural  residents  living  on  farms  were  classified 
as  rural  farm,  while  the  remaining  rural  population  was  categorized  as  rural 
nonfarm . 

\l    John  Green,  Rural  Water  Uses,  1950-1960-1970,  Chesapeake  Bay  Study  Area, 
NRED,  ERS,  USDA,  Upper  Darby,  PA,  April  1973. 
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In  1950  the  rural  population  on  the  Peninsula  was  332,299  and  by  1970 
had  increased  slightly  more  than  20  percent  to  400,319  (Table  1).  The 
rural  nonfarm  population  comprised  70.4  percent  of  the  rural  population  in 
1950,  34.5  percent  in  1960,  and  92.2  percent  in  1970.    During  this  period 
the  official  rural  nonfarm  population  count  increased  in  the  Northeast  due 
to  two  major  factors:     (1)  the  increased  development  of  rural  areas,  and 
(2)  changed  Census  definitions  that  narrowed  the  "rural  farm"  classification.-^ 

Given  the  rural  farm  and  nonfarm  populations,  the  proportion  of  the 
rural  population  served  by  running  water  in  each  county  for  1950,  1960,  and 
1970  was  obtained  by  computing  the  percentages  of  rural  farm  and  nonfarm 
households  served  by  running  water  as  reported  in  1950,  1960,  and  1970  Censuses 
of  Housing;  multiplying  rural  farm  and  nonfarm  populations  by  these  percentages, 
adding  the  resulting  two  figures;  and  dividing  by  the  total  rural  population. 
This  method  assumed  that  the  average  size  rural  farm  and  nonfarm  household, 
with  and  without  running  water,  were  the  same. 

Annual  water  use  rates  for  households  with  and  without  running  water 
were  obtained  from  published  information  of  the  United  States  Geological 
Survey  (USGS).    The  total  amount  of  water  used  by  the  rural  population  annually 
was  then  obtained  by  multiplying  rural  population  numbers  with  and  without 
running  water  by  the  appropriate  annual  use  rates.    Rural  domestic  water  used 
by  county  for  1950,  1960,  and  1970  is  shown  in  Table  25.    Total  rural  domestic 
water  use  on  the  Peninsula  rose  from  3,215.2  million  gallons  annually  in  1950  to 
5,377.0  million  gallons  annually  in  1970,  an  increase  of  93,3  percent.  The  differ- 
ences among  counties  for  each  year  reflected  differences  in  rural  population  by 
county  and  the  proportion  of  county  residences  with  and  without  running  water 
in  the  stated  years. 

]_/    Chesapeake  Bay,  Existing  Conditions  Report,  Appendix  B  -  The  Land  - 
Resources  and  Use.,  p.  3X-7,  3X-10. 
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Livestock  and  Poultry  Water  Use.    Another  component  of  agricultural  water 
use  is  water  used  by  livestock  and  poultry.    Water  is  required  to  sustain 
these  animals  and  to  enable  them  to  produce  the  livestock  and  poultry 
products  marketed  by  Peninsula  farmers. 

At  five  year  intervals  the  United  States  Department  of  Commerce  conducts 
a  Census  of  Agriculture  to  obtain  data  on  the  number  of  livestock  and  poultry 
raised  and  marketed  during  the  previous  year.    In  order  to  correspond  as 
closely  as  possible  to  the  Census  of  Population  years  used  to  determine  rural 
domestic  water  use,  the  Censuses  of  Agriculture  for  the  years  1959,  1969, 
and  1974  were  used  as  data  sources  for  livestock  and  poultry  numbers.  In- 
ventory numbers  from  the  Census  of  Agriculture  were  used  as  the  measure  of 
cattle  and  calves;  milk  cows;  sheep  and  lambs;  horses  and  ponies;  and  chickens 
three  months  and  older.    Since  hogs  and  pigs;  broilers;  and  turkeys  have 
production  cycles  of  less  than  one  year,  the  inventory  numbers  did  not  accu- 
rately reflect  the  number  of  these  species  actually  raised  over  the  course 
of  a  year.    Consequently,  number  sold  alive  was  used  as  the  measure  of  annual 
production  of  hogs  and  pigs;  broilers;  and  turkeys. 

Production  trends  for  livestock  and  poultry  for  the  period  7  959-1  974 
are  shown  in  Table  20  for  the  fifteen  years  between  1959  and  1974.  Inventories 
of  cattle  and  calves;  milk  cows;  sheep  and  lambs;  and  horses  and  ponies  all 
decreased  substantially  after  1959  while  the  inventory  of  chickens  three 
months  and  older  increased  over  22  percent.    Sales  of  hogs  and  pigs  rose 
56  percent  over  the  fifteen-year  period.    Between  1959  and  1974,  sales  of 
broilers  increased  dramatically.    In  1959,  155.6  million  broilers  were  sold. 
3y  1974,  this  number  had  risen  to  236.3  million  birds,  an  34  percent  increase. 
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Production  and  sale  of  turkeys,  on  the  other  hand,  declined  substantially 
over  the  same  period. 

Water  use  rates  for  each  type  of  livestock  or  poultry  were  obtained 
from  USGS  and  applied  to  the  inventory  or  sales  numbers  as  appropriate. 
The  water  use  rates  represented  on-farm  water  use  only.    Water  used  in  the 
processing  of  livestock  and  poultry  products  was  not  included.— ^  Annual 
water  use  estimates  for  livestock  3nd  poultry  by  county  for  1959,  1969,  and 
1974  are  shown  in  Table  26.    Total  livestock  and  poultry  water  use  rose  from 
1,863.9  million  gallons  in  1959  to  2,161.6  million  gallons  in  1974,  an 
increase  of  16.0  percent.    Differences  in  livestock  and  poultry  water  use 
among  the  counties  over  the  three  census  years  are  a  reflection  of  changes 
both  in  the  numbers  of  livestock  and  poultry  raised  in  each  county  and  in 
the  water  use  coefficients  for  each  species.    In  general,  those  counties  with 
relatively  large  populations  of  chickens  and  broilers  in  1974  (see  Table  20) 
showed  the  largest  increase  in  livestock  and  poultry  water  use  over  the 
period.    Those  counties  with  large  proportions  of  cattle;  milk  cows;  and 
sheep  and  lambs,  on  the  other  hand,  generally  experienced  an  absolute  decrease 
in  water  use  during  the  same  period.    Table  27  further  illustrates  county 
trends  in  livestock  and  poultry  water  use  by  species  for  the  period  1959- 
1974.    For  the  Peninsula  as  a  whole,  only  cattle  and  calves;  hogs  and  pigs; 
chickens  three  months  and  older;  and  broilers  used  substantially  more  water 
in  1974  than  in  1959.    Water  used  by  milk  cows  decreased  substantially  because 
of  a  drastic  reduction  in  the  number  of  milk  cows  (Table  20).    This  occurred 
despite  an  increase  in  per  capita  water  use  by  milk  cows  between  1959  and  1974. 


]_/  Chesapeake  Bay,  Existing  Conditions  Report,  Appendix  B  -  The  Land  - 
Resources  and  Use.,  p.  BX-20. 


102 


. 

O) 

CDPv 

i — 

c  CD 

CD 

ra  1 — 

i — 

-CJ  I 

cj  cn 

-a 

m 

c 

.+->  cd 

C  r— 

01 

cj 

cn 

s_ 

us 

a 

cn 

Cl 

rv 


T3 

iS 


o 

US 


CM 


CO 
CM 


cd  lc  cm 


«3"  IV  *r 

i —  cm  rv 


fO  N  <3- 


cd 
o 


in 


cn 
o 


P»»  r—  r—  O 

Or         CO  CO 

I    I    I  I 


CO 


CO 
US 


CD  CJD  <3-  US  i — 

UT5  CO  US  LO 

CO   UD   O  c— 


co  o 

rv  a 
ro  lo 
i 


US 


US 


CM 


, —        US  ©  m 


US 

cn 


pv  us  cm 
in  cc  m 
m 


cn 
o 

CO 


CO 

«3* 
O 
p-. 


co  sf  io  p*.  cn 


UD 


(S  f-  in  CI 

co  «sr  "=r  oo 


in 
o 

US 


CM  i —  CO  CO 

r-»  co  cn  w> 

io  CM  cm  cn 

r—  CM  I— 


CO 


Lf) 

m 


CM  X 


cn  us 

"5T 


, —  , —  m 


cn  cm  <^ 


C  r— 


o 

CM 


CM 


r—         CM  «3*  «J" 

us  us  cn  c 
p»»      r—  io 


o 
pv 

CO 


us 

I — 


a  Cn  r—  O  r— 

OS  sr  sr  cvj 
in  co  lt)  i>.  o 


cn 

co 
cn 
in 


<sr  us  , —  CO 

CO  rv  «5p  ro 

LO  CM  CM  CO 

i —  CM  i — 


us 


cjd 

US 


us  o 

LTJ  r— 


cn 


CM   I  r—  O 


CO 


CO  OO  , — 


CM 


p—  LO  i —  io 


cn 


co 
us 

CO 


CM 
US 


io  co  rv 
co  <— 
i —  i —  co 


«3" 

cn 


co 

CM 
CO 


CO  CM  O  CM  , — 
CO  O  US  i —  CM 
r—  CM  , —  CM  i — 


LO 
US 
CO 


CM  (V  ,—  «g- 
<g-  (V  r—  CO 


CO 


Lf)  ro 

CO  r— 


3 

CO 


O) 

O- 

St 

<* 

aj 

rO 

X 

> 

i_ 

CJ 

<u 

in 

< 

s 

<S) 

aj 

0) 

3 

_ i 

^: 

to 

LU 

OJ 

a 

a 

I 
I 

a 
i- 
o 


c 


c 
c 


CO  r—  r— 


>1 
(T3 


5_ 

OJ 

a. 

Q. 


C  O 

o  -r-  +j  aj  -Q 

1«     U     C     <U  r— 

in  ai  <u  S3  <a 
cj  cj  ^:  ci — 


i 

<U 
i_ 
O 
-C 

co 

!_ 
OJ 


i. 

OJ 
-M 

00 

aj 

u 
i_ 
o 
a 


i_ 

c 

o 

OJ 

o 

u 

+J 

tSI 

CL 

OJ 

u 

5 

u 

cj 

t_ 

o 

c 

5 

+J 

zs 

u 

s_ 

cn 

u 

o 

i_ 

<c 

•f— 

> 

** 

OJ 

• 

.c: 

+j 

Q- 

>> 

** 

jQ 

>^ 

JO 

OJ 

c. 

CJ 

03 

o 

OJ 

— 

L. 

OJ 

<u 

c 

c 

zs 

s3" 

"C 

(V 

cn 

OJ 

<c 

'~* 

—= 

CO 

"O 

c 

CD 

c 

CO 

Of 

T3 

LU 

CD 

1 

US 

> 

o 

cn 

UJ 

"O 

cc 

ST 

T3 

CD 

C 

UD 

f0 

fQ 

CD 

OJ 

OJ 

i. 

<c 

OJ 

CD 

>> 

s_ 

3 

3 

4J 

r— 

CO 

3 

rv. 

CJ 

cn 

S*x 

*r— 

r— 

(T3 

c. 

CD 

<c 

O 

OJ 

im 

13 

o 

<5J 

Q". 

Cl 

!/) 

Lf) 

fC 

3 

cn 

Vl 

i/> 

r~ 

CJ 

C 

OJ 

CD 

o 

C 

* 

+-• 

o 

I/) 

CJ 

Pv 

3 

(T3 

CD 

1/1 

i_ 

c 

T 

OJ 

-C 

o 

CJ 

3 

us 

!/) 

cn 

o 

>. 

i 

_s 

o 

3 

LO 

<T3 

-a 

CD 

OJ 

OJ 

i- 

c 

3 

■'— 

as 

ra 

(/) 

OJ 

"d 

w 

o 

ra 

0) 

i- 

CD 

OJ 

oo 

c 

4-J 

rv 

ITS 

03 

CD 

CJ 

r- 

ra 

c 

s_ 

£-» 

OJ 

OJ 

3 

CJ 

OS 

c. 

3 

OJ 

CD 

c_ 

<+- 

OJ 

CJ 

cn 

— 

LO 

3 

cn 

O 

CO 

"3- 
I — 
cn 


-o 
c: 

<T3 


o- 
lo 

O". 


cn 


cu 
I/) 

J_ 

QJ 
•(-> 
13 

3 

>^ 
i- 


O 
Q. 

-a 
c 

13 

CJ 

o 
-t-J 
oo 
CU 

> 


03 

c 
c 
< 

I 

I 

CM 

CU 


00  tj- 
jO 

E  cr 

13  i — 


-a  cr 
cr  lo 
<o  cn 

a.1- 

cu 

cu  en 
j=  lo 
co  cn 


01 

in 

Cn 


13 
CU 

i. 


i —  i —      lo  ro  , —  o       ro  Ln      in  n  i — .      cm  ro  r-  r—      ro      cm  . — 

«d"  . —      ooo      cxi      cm      ooooo      o      oooo      o  oo 

T3 

ai 

r»»      lo      mti  n      lo      r*.  i —  lo  lo  cr.  lo      cn      ro  ro  . —  cxi       lo      com  Z3 

  •        •    ■    •    •        •        •    •  c 

r*.  . —      oco      lo  Oi —  1 —  00      o      ococ      o      00  •■— 

+-> 
c 
o 

ro       cxi  , —  1 —  o       cnj  1 —  coloi^lo       lo       U3  <3-  <r  1 —       cn       cn  O  C_) 
ro  , —  1 —  1 —       CO       lo  OOi —  1 —  1 —        CNJ  OOOi —  1 —       O  . — 


LO 

ro 

•=3" 

cr. 

00 

LO 

LO 

cr 

cr. 

LO 

•=3- 

0 

r^ 

CO 

cr. 

r— 

LO 

O 

p>. 

00 

CTi 

CO 

00 

LO 

CXI 

0 

00 

cr 

1 

cn 

LO 

CM 

00  r— 

1 

CNJ 

CXI 

r— ■ 

cr 

CO 

LC 

CXI 

<cr 

St 

CO 

' 

1 — 

1 — 

'O 

1 

* 

0 

ZJ 

CT 

«=3- 

ro 

0 

CXI 

ro 

CXI 

O 

LO 

cr 

LO 

ro 

ro 

cn 

LO 

00 

T3  CO 

C 

C  O 

ro 

CO 

CNJ 

LO 

LO 

ro 

LO 

CO 

CXI 

ro 

LO 

r— 

cn 

cn 

ro 

LO 

13  1 — 

LO 

CNJ 

cr 

cr 

ro 

CXI 

CXI 

LO 

ro 

ro 

CXI 

QJ 

00 

a. 

cn 

O  CTi 

CNJ 

LO 

ro 

LO 

cr 

CO 

LO 

O 

cr 

0 

co 

CM 

ro 

re  to 

> 

cr. 

r^- 

ro 

ro 

CNJ 

ro 

LO 

ro 

LO 

CXI 

O 

co 

LO 

cn 

CO 

cn 

LO 

i_ 

O 

LO 

CNJ 

ro 

ro 

CO 

00 

CXI 

«*■ 

ro 

00 

CXI 

E 

0 

CD 

a 

(O 

rj- 

CO 

r-» 

00 

LC 

cr. 

ro 

0 

r». 

LO 

cr 

cr 

LO 

cr 

CM 

00 

r-. 

<u 

cr 

c 

ro 

LC 

CXI 

cr 

LC 

ro 

CO 

LO 

LO 

00 

LO 

CO 

CM 

CM 

O 

0 

<o 

ro 

LC 

CNJ 

CNJ 

cr 

ro 

cr 

r*N. 

LO 

CXI 

CXI 

u 

rj- 

ro 

CNJ 

CO 

Q. 

00 

01 

2  cr 

O  >0 

:E 

CXI 

CO 

ro 

LO 

O 

CXI 

<sr 

co 

LO 

00 

LO 

cr 

*3- 

CO 

LO 

ro 

CM 

>s 

c_j  cr 

CNJ 

CXI 

LO 

LO 

LO 

LO 

CO 

<sf 

LO 

ro 

CNJ 

CM 

CO 

CM 

CM 

-O 

LO 

<5j" 

ro 

LO 

CNJ 

ON 

r-» 

CXI 

ro 

LO  ,  


LO 


LO 


<=3- 

CM 


1 —  C  ro  1 — 


cm  cn  LO  «^3~  LO 


LO 


, —  cn  cn  1-^ 


CO  "53"  CM 

cn  r».  ^j- 


"53- 

ro 

LO 


LO 

■=3" 


O  LO  O  LO  <=3" 
LO  CM  O  CM  LO 


LO 
LO 


cr  cm  lo 

1—  1 —  CM 


«a-  1 — 


00 

^3- 

^3" 

CM 

co 

r— 

cn 

cn 

CM 

LO 

cn. 

CM 

ro 

0 

r». 

CM 

CM 

ro 

cn 

CD 

r>» 

> 

cn 

1 — 

LO 

•^r 

CM 

CO 

LO 

CM 

ro 

LO 

LO 

cn 

LO 

CO 

ro 

LO 

ro 

0 

ro 

00 

LO 

LO 

CM 

LO 

r— 

ro 

CM 

X3 

cn 

1  <^3- 

O 

LO 

co 

LO 

LO 

LO 

CO 

CM 

LO 

LO 

cr 

LO 

LO 

CO 

r>. 

LO 

ra 

cn. 

O 

ro 

LO 

cn 

O 

LO 

CO 

cr 

CM 

LO 

r*. 

CO 

CO 

LO 

CM 

LO 

ro 

CM 

O 

LO 

ro 

LO 

LO 

ro 

cu 

1  «3" 

ro 

CM 

+J 

-t-J 

cn 

cn 

cr 

LO 

LO 

«sf 

CO 

r^ 

r>» 

CO 

LO 

O 

LO 

cn 

LO 

LO 

LO 

CO 

00 

LO 

O 

cr 

1 — 

cr 

O 

LO 

LO 

LO 

CO 

LO 

CO 

ro 

cn 

cr 

O 

LO 

1  LO 

cr 

ro 

CM 

LO 

CM 

LO 

ro 

ro 

_J 

ro 

00 

CO 

1 

1 

2: 

QJ 

1 

s_ 

0J 

c 

QJ 

cu 

EN 

OJ 

u  1 

1  It. 

Ad 

or 

c  +• 

et 

CO 

te 

to 

a. 

+-) 

+J 

QJ 

00 

00 

Q. 

00 

CO 

c 

O 

CO 

s~ 

i 

QJ 

u 

E 

< 

CU 

13 

X 

O 

-(-> 

QJ 

-O 

U 

QJ 

0 

O 

13 

13 

13 

> 

C_> 

CU 

C 

1_ 

CJ 

c 

QJ 

J_ 

s_ 

E 

u 

L. 

E 

-C 

on 

13 

LO 

13 

QJ 

13 

QJ 

cu 

13 

cu 

0 

O 

O 

c 

O 

-t-> 

<c 

to 

CL 

C_) 

NZ 

t— 

a 

CO 

u 

J_ 

2: 

13 

CU 

CU 

C3 

o_ 

0 

cr 

u 

O 

 1 

LU 

CU 

2: 

13 

ro 

>< 

Q 

a 

> 

104 


1 

"3 

<T 

cu 

r^* 

3 

cn 

C 

r— 

c 

o 

>i  cn 

cn 

&_  r— 

3 

r*» 

r— 

cn 

■ 

Cn 

"3 

cn 

C 

cn 

cn 

p>. 

cn 

cn 

LO 

cn 

r™ 

t/1 

S» 

cu  cn 

rO 

i—  lo 

•i—  Ci 

3 

O  r— 

ol 

C 

ca 

c 

Cu 

cn 

fa 

p-  * 

> 

S_ 

ro 

( 

B- 

CD 

s-  *r 

a 

>  0~i  i 

„ 

a) 

O  r—  1 

01 

"3 

(J 

c 

C 

QJ 

CD 

ra  <3*i 

O. 

lo 

u 

oi  cn 

•T— 

.c  i — 

>» 

-U 

JO 

C_5 

3 

o 

E  cn 

t/1 

lo 

3 

on  cn 

i- 

!— 

CD 

»d" 

>> 

(/)  r*^ 

S» 

CU  cn 

+j 

*—  r— 

p™" 

3 

3 

E 

O 

3- 

T3  O"! 

C  '3 

"3 

fd  cn 

C 

f— 

R3 

01 

QJ 

Jx£ 

01 

(J 

1-  Cn 

O 

O  LO 

4-> 

~  cn 

01 

CU 

> 

^* 

l— 

ra 

3 

C 

< 

1 

1 

CM 

111 

CU 

Sap 

.3 

ra 

r— 

Cn 
LO 


lo 

LO 


cn 


cn 
LO 
CO 

CO 

LO 
LO 


CM 


on 


to 

CO 


cn 


CM 
CM 


31 
LO 


O  r— 

LO  LO 


LO 


oo  m 
lo  r»* 
CO  on 


CO 
CO 

co 


LO 
CO 
CM 


LO 


r-»  lo 

CO  i — 


cn 


O  «a- 

-5f  r— 


Cn 


o  o 

CM  i — 


cn 

CO 


CO 
CTi 


on 


r»N  r— 

CM  i — 


cm  r-» 

O  LO 


LO  LO 

O  «sr 


cm  «a-  cn 

r-OOJ 


lo  a 
co   i  o 

I—  LO 

on 


o  CM  LO 
0"\  r—  CO 

co 


CM  CM  CM 

O  i —  CM 
r—  O 

CM 


*         *    *    M    *      i  * 


cn 
o 


*      I   *    -K    *  * 


O      cn  i —  cm 

•    •  *   #  * 
—     o  o  a 


r—  cn  cn  cn  cn  cn 


*  1     i   ■«    *  I  II 


cn  en 
a  o 


r-»       i—  lo 

•  *      •  *        *         -X  -« 

a      o  o 


LO 


CM 
LO 
«3* 


CO 
CO 

cn 

CM 


O  O  O  O  cn  lo 
go  LO  r— 


r*"»  lo  lo  cn  cn  ot 
cn  cn  o  O  cn  lo 

CO  LO  r— 


cn 


CO 

cn 


CO 

LO 

cn 


; —  cn 


CM  LO 


■sr  lo  o  «a- 


r-^  cn  cm  cm 

r—  rv.  LO  CM 


cn  lo  «s-  «a- 
lo  <a*  lo  cn 

r—  CO  LO  r— 


lo  cn  o">  o 


»3- 

CM 


CO 

LO 
CM 


LO  Cn  p— 
CM  i—  p— 


i —  CM 


r—  O  I  , —  CTl  r*» 

<3-  cn  cn 


i—  cn  CO  i —  CM  i —  o 
cn  f—  o  o  o  o  co 


<3-  CM  , —  cn 

r3*  CO  LO 


O  LO  <f  r— 

, —  cn  co  lo 


lo  cn  i — 

r—  CM  P— 


cn 


cn  i —  cn 

r—  r—  i — 


O 

CM 


CO 
CO 


LO  LO  <—  i —  LO  CM 

<T  C\J  , —  O  O  O  LO 


i —  cn  lo  co 
r—  -a-  lo  cn 


O  r*>  txi  rs  co 
lo  ■ —  , —  o  o  o  cn 


cn  O  r —  cm 
O  i—  O  i— 


LOcn«?f      cm      on  lo  (—  co  cn  cn 

Tj-CM'3-         Cn         r*^r—  CMOr—  a 


cn      o  lo  o  «d" 

LO  i —  O  CM  CM 


CM 


CO 


LO 

CM 


«3*  . —  cn 


o  o 


LO  LO 


^a- 

o       cn  r- 

r-  O  O 


cooi —  cn  lo  r^.  r—  o  a  i —  co  lo^tp-»cm  «a-  cm  cm 
cn  cm  on      cn  Loocn, —  i—o      cm  ooOi —      o  OO 


lo  r—  cm      «g"  r*^i —  Of—  cn  lo      r*.      co«^-Locn      r*»  ■>?rcn 
cm  cn      cm      coo<f  f-MO      on      o  O      O      o  OO 


cn        CO  r— 

CM  t—  r— 


 1 

o 

LO 

1 

1 

c 

1 

cu 

cu 
c 

1 

cu 

er 

to 

cu 

s-  a 

i_ 

+j 

0 

cu 

c 

LU 

0  c 

< 

0 

01 

CU 

u 

-(-> 

U 

E 

a. 

—J 

-C 

+J 

cu 

00 

01 

ra 

ol 

CyO  1  

c 

0 

i- 

E 

cu 

J3 

CU 

X 

-3 

O 

■T—  *J 

cu 

JZ 

u 

cu 

0 

u 

(T3 

a 

■M 

£_ 

O 

cu 

S-  5_ 

u  c 

cu 

s_ 

s_ 

= 

u 

0 

S_ 

03 

+-> 

01 

cu  ra 

cu  cu 

3 

T3 

aj 

0 

0 

0 

C 

u 

O 

< 

2 

01 

3.CJ 

0 

t— 

a 

LO 

< 

*3 

3 

>l 

a. 

0 

31 

_i 

LU 

Cl) 

<T3 

0 

s_ 

•f-" 

a 

a 

> 

105 


1 

a 

rv. 

LU 

cn 

„ 

SI 

— 

M 

T3 

ra 

CU 

i_ 

<c 

cn 

LO 

>, 

cn 

"O 

3' 

„ 

OO 

cn 

LO 

>, 

cn 

03 

CO 

cu 

cu 

fI3 

cu 

4-) 

CL 

ra 

01 

U 

cu 

£- 

G 

cn 

<C 

0 

<4- 

O 

cn 

01 

1 

0 

01 

LO 

C 

cn 

CU 

1 

0 

LO 

01 

cn 

3 

01 

01 

33 

cu 

01 

=2 

u_ 

S_ 

CU 

3 

-M 

ra 

ra 

CU 

S_ 

3 

CO 

ra 

L_ 

-3 

3 

cs: 

Higher  milk  production  rates  per  cow  and  greater  use  of  water  for  sanitary 
purposes  on  dairy  farms  were  primary  factors  responsible  for  increased  per 
capita  water  consumption  by  milk  cows  during  this  period. 

The  percentage  of  total  livestock  and  poultry  water  use  accounted  for 
by  the  consumption  of  each  species  in  1  959  ,  1  969  ,  and  1974  is  shown  in  Table 
28  for  the  Peninsula  as  a  whole  and  for  each  of  the  subareas.    In  1959,  con- 
sumption by  cattle  and  calves  and  ifh'lk  cows  accounted  for  more  than  60  percent 
of  livestock  and  poultry  water  use,  but  in  1974  accounted  for  only  slightly 
more  than  40  percent.    Broilers,  on  the  other  hand,  used  about  25  percent 
of  the  water  in  1959,  but  nearly  40  percent  in  1974.    Trends  within  all 
Peninsula  subareas  showed  similar  shifts  in  water  use  among  animal  types. 
Irri gation .    On  the  Delmarva  Peninsula,  irrigation  is  commonly  used  only  for 
vegetables,  potatoes,  and  nursery  crops.    As  in  other  humid  areas  of  the 
United  States,  irrigation  of  field  crops  such  as  corn  and  soybeans  and  of 
pasture  and  hay  crops  is  generally  practiced  by  only  a  few  farmers.    In  terms 
of  water  use,  however,  irrigation  of  only  a  small  proportion  of  harvested 
cropland  can  require  large  volumes  of  water.    One  inch  of  water  applied  to 
one  acre  (an  "acre-inch")  is  equivalent  to  27,200  gallons  -  which  would 
sustain  a  herd  of  25  milk  cows  for  a  month  at  the  rate  of  35  gallons  a  day. 
Moreover,  irrigation  is  a  consumptive  use  of  water.    Depending  upon  the 
efficiency  of  application,  from  65  to  90  percent  of  the  water  applied  will 
be  "used"  as  evaporation  or  transpiration. 

Estimates  of  irrigation  water  use  on  the  Peninsula  are  based  on  irriga- 
tion data  from  the  Censuses  of  Agriculture  for  1969  and  1974.    Data  on  the 
number  of  Peninsula  farms  using  irrigation,  acreage  irrigated,  and  water  used 
are  presented  in  Table  29.    Comparison  of  Table  29  with  Tables  25  and  26 
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indicates  that  irrigated  water  use  in  1974  was  96  percent  of  rural  domestic 
water  use  in  1970  and  consumed  2.8  times  the  water  use  of  livestock  and 
poultry  in  1974.    Table  30  indicates  data  on  irrigated  acreage  by  crop  for 
1974.    Of  the  43,448  acres  irrigated  in  1974,  25,489,  or  59  percent,  were 
in  vegetables;  an  additional  7,232  acres,  or  17  percent,  in  Irish  potatoes; 
and  7,139  acres,  or  17  percent,  in  corn  and  soybeans. 

Total  agricultural  water  use  fn  1969-70  was  14,903.7  million  gallons. 
Of  this  total,  42.8  percent  was  rural  domestic  water  use;  14.8  percent  was 
used  by  livestock  and  poultry;  and  42.4  percent  was  irrigation  use.  Rural 
domestic  water  use  nearly  doubled  between  1950  and  1970  and  livestock  and 
poultry  water  use  also  increased  16.0  percent  between  1950  and  1969.  Future 
agricultural  water  use  will  depend  on  changes  in  all  of  the  components  of 
use:    rural  population  growth,  per  capita  use  rates,  and  homes  served  by 
running  water;  livestock  and  poultry  production  and  per  capita  use  rates; 
and  cropping  patterns,  climatic  conditions,  and  production  technology. 
Analysis  of  existing  trends,  however,  would  indicate  that  the  rate  of  increase 
in  agricultural  water  use  in  the  future  will  probably  decline,  but  no  abso- 
lute decrease  in  water  use  can  be  expected  unless  there  are  dramatic  shifts 
in  the  Delmarva  agricultural  economy. 
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SUMMARY 


Despite  its  proximity  to  the  eastern  megalopolis,  the  Delmarva 
Peninsula  is  still  essentially  rural.    Typical  of  most  rural  areas, 
the  Peninsula's  population  growth  has  exceeded  the  growth  of  employ- 
ment opportunities.    As  a  result,  workers  (particularly  young  adults) 
have  left  the  Peninsula  to  seek  employment  in  adjacent  metropolitan 
areas.    The  remaining  population  thus  has  a  greater  concentration 
(than  the  United  States  as  a  whole)  of  those  least  able  by  age  and 
education  to  migrate.    Atypical  of  most  rural  areas,  however,  the 
Peninsula  has  unique  recreational  assets  and  cultural  features.  As 
access  to  the  Peninsula  has  been  improved,  development  of  these 
assets  provided  an  economic  stimulus  that  has  had  an  impact  through- 
out the  Peninsula.    Increasing  land  values  and  competition  for  avail- 
able labor  has  resulted  in  the  development  of  more  intensive  agricul- 
tural systems  with  a  subsequent  increase  in  farm  income.    Along  with 
recreational  development,  this  growth  has  been  conducive  to  the  develop- 
ment of  the  non-farm  economy  and  resulted  in  an  overall  improvement  in 
social  well-being. 

Further  development  of  the  Peninsula's  land  and  water  resources, 
however,  will  require  careful  planning  to  assure  that  the  impacts  of 
development  do  not  detract  from  the  Peninsula's  environment  (including 
its  rural  landscape)  or  induce  changes  in  the  region's  economy  that 
will  result  in  the  dislocation  of  Peninsula  residents.  Similarly, 
careful  planning  will  be  required  to  assure  that  development  required 
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to  sustain  continued  economic  and  social  growth  will  be  forthcoming.  Given 
the  resources  of  the  Peninsula  and  their  attraction  for  residents  of  the 
area,  the  states  involved,  and  the  nation  at-large,  the  needs  of  all  groups 
concerned  must  be  recognized  and  considered  in  the  planning  process.  Only 
a  broad  consensus  of  goals  and  means  to  achieve  them  will  assure  their 
attai  nment . 
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